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v_5vjoJLsJI v^-u^ls j9jzJU Qjz$£-Jjz cU9juJI cLljuuJ^ uljJLil 


li£- 
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(22) zjj > Jl — PJljuJI 9 uljiiJI v_sv9 v_ssjcxlaJI jb*iC\U cLCc^jucjjo 




(Jr k-ai! 






jtg-Ut :4*jt; JJ^ 
j^-Utj JjUI j^a 
<j-^j^M Uj'j^'j 
^L&uJt s * Jaj LajI£ 
tSj.wtt 4J;ul( ju^yt 

(j^ajVI Cjaj JjIA jakj uflLuu£l 


j2lA\j jJt ^ Jluiftlt jjfJa 
( U-OjUSt (j]& * oU\a ') cA&' cfj- 5 ' 

jUj! JUaJ! 

4-iaifr Jjjl ^ : lijflA ujUS Uljcj 
£-j.i^a!lj 4_^ua;Vl 
^Liullj (jljflij JLaJI JiJu 
JLaJ! Jljll 
(jl^lj ^ix!1 (j jj jjjJI 

4_dJ&d 


1 t i n ji it - i — ti i u 1 _ _ 


. . \\ )4A ljL^j AjjIajVI 1 uWj J^£jj ^Jbu 4&t qa 

Sjbji Uj^Jj 4ju(j JjLnjj ...jijVI ^ ji£* J-gUjj 

..^bu 4&U U^itj 


<jlj . . Lju JlM oJA 1: ~i II! ^Lu2>j SjU-u^j jjjj oX^t l^A <jt 4&t JtuU 

A jI^-u *« 4^1 *t il US buiui ub * * ^ Ja AJa^J US ULSjj Luoj) <j j£j 

.. <cr SUjj 

iilj 4^1 J£ j?;4j ^li . .Ajjla«aSi ACj^j-Ut diA j-uu AaALuiaII 1j*uuj V 

Laj Ljjj) ^ ^ j-pi J-aaJt Iaa uUU ojZaS . 4j) jj^jj <j£j luuUI 

. . (JJjUUJ! ujj 4& Aa^JIj . . tgj£ 
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(22) — cUjuJI 9 uljiUI v_sv9 v_ssjoJLsdl jbticUJ J-c*SJI clcc^ju^jo 





j9-£lII ,JJO <U-juuJLuJ J\1j> <JjO ^ jJjUUCX^JjJ I v_sJ b*J sSjJI 9^ jlgjJI ul ul 

[Jj-O C_)J> v_$\jJ>9 ^ 0 a lo ilUS v^juljuU^ < U j^jJUUOoujJ I OJLQ> (\«QjU9 

. ...lS^j^JI «^d\LsJI 


■hjVi 4JLa jtg-Ut AJLJa ^ U^ui ^iau ±^1 >S (j\j&l\ Jjjj u-0 ^ 
oifcj) jlfl-ill tyl a ciHJ ‘^CjV <>uA«t]1 c£>jj *UuJI 4ijj ciH l fl.iwn.t j <>ajVU 

.((jiajSU i_i^lxJl (jA i-j^. fjk AiLsJaJ! 
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(22) Jl — cUjuJI 9 uljiUI v_sv9 v_ssjoJLsdl jbticUJ J-c*SJI clc9_wj9jo 



. Hi pil jl^jit AiLJa ^jotAAdui) LaJj&j 

:i_uL^ JS filial) UluJu o^jVt <j^a jJjj La£ (jja^uuil ^ dAgi 



Jj Jla jlg-UI 4jLSa V Hit ?cgp HU j-oSit 2“^-^ (j^ HflSj o*ij 

: j^aIS (Jj^ lJ$£> l-uuaj jjj£j JSI J£uu 
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( 22 ) zjj > Jl — QjljujJ I ^ uljiiJI v_sv 9 v_ssjcxlaJI jb*ic\U J-c*SJI clc 9 _«ju 9 jo 




JIjjJu £4 Jflaj JjijII eg$aJ! 1-jfcUil (Jji tjA t-jjjflj Ia±& ££lj 

i (jdiAuii) 
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(22) — cUjuJI 9 uljiUI v_sv9 v_ssjoJLsdl jbticUJ clc9_wj9jo 




* CjLfljjl 1 A W ^JJLAJOil] J$ foj L-fl>lxJl t 
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(22) zy >. Jl — PJljuuJI^ uljiUI v_sv9 v_ssjoJLsdl jbticUJ J-c*SJI clcc^ju^jo 
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(22) zy >. Jl — cUjuJI 9 uljiUI v_sv9 v_ssjoJLsdl jbticUJ clcc^ju^jo 




4jluiI ufcUJt Cjjjj jA L-uuJjj i^^uajiL (jdu^uil) i-u UAj 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



jlgJJt 4jLila i ti& J£j CiL^jj Ljj^Ja i A\^ ^jua tjlaU 

: l^ AJLajit 



U^j tit j. Jtj * UK^j <j*2u ,tj] : JUi 4 ju|)]( S^fcUaJt j ^uuS( ^fUt djLuj 
l,a ^ j ^jiit ^jIa-luuj .[ 4-1 UIjJu tit c3^!i * lA>ii tit jl^itj * 

!!UjS j-iC' 4 jujL ^LdlxJt S)4-^ Ujj^aj <jt JjS S>Uiit ai& US 


NASA £^>Ut 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 





clqJqJuoJ JUJL 20JU3 OjiJJ cucL. Jo^)! jLxxSl l^JoiLd 


v_SvjJI OJlo> JjdUJ 

:,M &o JJUI J>|JJ 
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(22) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv 3 v_svjoJLsdl jb*ic\U clc9_«ju9jo 



ja-kj (jk gljlj gljj ^IjI JJ fil) :^Uj JjL 

.[29 (Jj^k oj!a*j Uu *uil (jlj ^^auJ» Jkl ^1 gJ^kj 3^ Jkallj (JmawJI 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 
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(22) Jl — PJljuJI 9 uljiUI v_sv3 v_svjoJLsdl jbticUJ clc9_wj9jo 
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(22) Jl — PJljuJI 9 uljiUI v_sv3 v_svjoJLsdl jbticUJ clc9_wj9jo 





t3^> 6)) Jj*3 

..[190 :ul>^ JTJ (yuftl 
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( 22 ) c^psJI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U clcc^jucjjo 
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( 22 ) zjjzz . Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U clcc^jucjjo 


<i K > v ij 



.[37 tjla jl^lil Ai* ^luu ipi AjIj) :^Uj Jjij 
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(22) c^pfcJI — PJljuuJ 1 3 CiljiUI v_svS v_svjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 
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( 22 ) zjjzz . Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U clcc^jucjjo 




.[40 ^ (A i&S Vi) : cr^ Jjaj 


NASA : jj^II j .Vf'ifl 
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( 22 ) zjjz Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 







oI^jljuuJI v_svS \JI i-O-AjalSu pJ cUoJLc C\SUSL> j_sJLc ^9^1 v_5v-fijj ^99 -juU cJLqjoJI OJl& v_$v3 

V.SV-^J^I UjlsJI J QSL> V_sv3 JLoJI CUjoj3>| v_5vj 3> 9 iCU^uoloJI oJLJLftJI 
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(22) c^pfcJI — PJljuuJ 1 3 CiljiUI v_sv 3 v_svjoJLsdl jb*ic\U clc9_«ju9jo 



Jja jjJj ol>^' jU^t ^ CjL^jV) £)a JjJxJI jA5 

<jS4j .4-LjJa (JjjSj ^kJt Q\ JjS JU*J1 4-L&I& 0^ 

CjVULa < 1 uAu 4 j^uuj jSIjaS) Aj]^ La ll£j ^LaI^I jtM 

n^^Akit ju^yt ajj^s' : ub^ 


AjV' ^ UaIC' Uoki ji oL^' O' b^'j JLi^' jx^jVUu ^ (jijllj 

(Oji^ ^aAj 13 ^b ^ AA ot 6 ^bJ lAj^' C 5 I <y^!j) : Jj& 4^11 

OjA rn/nti ob o^j^' ^ijjTi 4 ^ jjj (j\ I 4 J (jAii JL^Jt ob -[15 :JaA]'] 

(J? 3 j£Jt 4 ^ulj (Jj 1 ^a 1\ ** a^l 1 CllluII OjAj oAj ALtUt 4 jkj^U 

U^J^' 


S-Ui^ ^Jj l^Jj L-flj^ C4jJAiuiAJ| 4JA LULAS' LjL&K ^JuSj V S-VjA o' '-‘‘VJ 
(jjljAj uLaj ^jIaj! 4-Aj ClL^jj La j^t ; .^J J-aIjjj £jjlaLula1\ jj£ O 4 ^Aj 

oIajV' A &ui£j La 0^ 43 ^ l£h M>ujj tifc Jja 

.^laxit ol)^' L#J OAJ^' 


0-^ ^£J>Ua 3 Ajj-ujjJj La ljI^j t JLaJl Jja ^j-A) ljjxJI ^LaJ^ d Al-ju La ljjuIj M& 
0-4 ^Aj ^.L&kJt *VJA AjLAu £1 La ^jUJt ALIjj facts 43^'-^ l^Ajiu ^Luit 


! Q-laIulaJI jj£- 


ufcUJt AajU-SI A-uiajV' S^uiSJt ljII A Ojb 3 Ujb-^'" 

"OJb^t lJa^j iJjLuzl] ufcUJt J^b ALaj AILaj JUaJt . 

•[ 1 ] 
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( 22 ) c^psJI — PJljuuJ 1 3 uljiUI v_sv 3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



ISOSti 

atic Ba 

ance 


r 

[ 

Wood 

Water 

Wood 



Continental crust 



J^b I^Ia dJUA (j£ij ^Uit jilaj L_ui^Jt j! .lii^Jt 4jda3 

La titj Liuti)l AjdaiJ (jjtjllt V tit jjiuj t(jjtjllt *Ult 

J-ajuj U^jVt JIaj IgJ Lu-llt JL^ ^-L4^ JUaJt ia-Luaib 

.JUaJt jt^iluilj (jiajVt runl 

^tjj (j^JVt i : JjiL U-Li^ ^JUj 4^t ljUS ^ ULsj liupj La litj 

JU^Jt ul^' cr^ cb) *[15 : J^JJt] ^ki t;tg4j luu Jjt 

La jA j . s-LaJI ^ I^jla jjj£ (jrfflji jj j-ujjj ^Ilt 4 liiuJlj IgJ l^-i-buu ^uutjjlb 

SjJuUt (jt LLaI^ |j| 1 (J^ajVt S^uuS <j*fljijj J-UJJJ JUJt 4ixflj 

jji^altj fyttJI (JA J2L1 4-AjUJ) ^IjiVt (JA ^SjA^A (J-A LJ&ltjJ 4_Lu2jVt 

.[4] £;$ */7\ a \\ 
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( 22 ) zjjzz Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



ULjua Jl a ^LlaII (Lujj) AaK ^-Jua p£ 1 n%j jjj 

*UkJ! j£jjj . lls jj^jj <Jj-aj V ljjjjj qa JLpJl Aj ^j2j La t.lAj 

AjlLs JIa LaLaj ^jl\ pJajVt AiL^ £fi* t ill Vi JLpJl AiLi£ pt 

. *UI| ^Ja-uu AajLJI 

*UIt (j^j aj l^La o' *U]( ^ .uhJI o^a A Ujlusj (ji 

ljI&jjj .liLxl! AxkS jiluta V Vjij *LaJl Apj l^-La jJluS j^Jajj 

. JjaSj 


JJ^a J£ui IgJ oj£j o' V^J A laiLuJt o' 6^' A-^uiJiA pA ^l*u p^Jj 

Ljl&iJ V fc r Jia-4 j£uJ ^Jbu 4&t 1$ 4 4^ j£ JLpJlj Ljlfljj Vj *La] 1 ^i jSlu jll 
tAjjJj JLaJI o^A Jja La ljap! opj !!l^k. qj u*tli pjj>La jjj- 4 ^£pi 

tgj ^ Lj-v a\\ o^jV' AiL^j JLpJl Ail^ LaJj^ aLaAaJI o' cr^J^' Uj'j^' 

. $.Lail A-lujJL ijjpJ! Ail j£ IgjlJ ^A A-luoII p' 'j^i 


I *ihj :^Jbu Jli tilliij cAj£jjj AjuujjII Aij v i pip]) A a^iC> ^Iajj UAj 

.[31 : *L±&'] (pji^j ^ ki Ulpi l^jd UkpJ ^-> Aiaj pibjSf' 

P-a£ ! ! A-l&IxJI AjaUII (ja Aju Ail jAj piuJl-i JLpJI ALLjS 

Vj^UaJt j ^luJtj S^LuaH Aji^ ^V' 
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( 22 ) c^p%JI — PJljuuJ 1 3 ulpJI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 


Isostatic Balance Gives 
Uniform Gravity Reading 


« Inc ten** 


Gravity 

reading 


I Decrease 


Mountain 


Low denaity 
continental 
cruel 



alb <— 4>Ud! fjk l&aafr Haj Lull JLia | *-uLa. 

^Jauu Jjj 3 Aotfljjl AjJj JaaJI (j) .lajj tCjj^jla Cil^uiO 

AjaIISI qa Jjjlli . jjjJ) (jk aJ^j La llbj !!!ciLu<a) tjui£- qa jjSU (jaajVI 

cilxwal aJxl (jiajVI ^ <jaajju cj^j i'ijiViII ^ Ala$_a II 

(jj* Ajj<Vi (JJafll 4 _lluuII llbj (IjUjI) JbaJI ui ■■* .Ala JjLdl 

.Aaaldl Aj^LiS) 


(jiajV! Jlaj Jtijl IgJ JLaJI <jLi a Laid I <jl 

Jxlj f,; r^yiliu AJjAj ^daxll Ajfr UjIa. La llbj tCil^La jLUl Cil/add 

^ JLaJ! ck C>y Ob* 2 ' ^ -[7-6 :Ldl] (llsjl JuJlj * Ul^a J*ji I 

‘[ 5 ] Igljljj Jaxjj (jljVl iIijjj lijia. JUall o} U jIjAj aUkJlj <• jLijl 
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(22) c^p*JI — PJljuuJ 1 3 uljiUI v_svS v_ssjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 


<^A ljIjajlaH d^A JA Oj!>^t tiA jjjjJj Aj(L dJUAj 

[ 2 ] fi Mjjjsi 

AjjaJ Aj&j 


dJl£r diAj c^buaJ) ^j - 4 J A ~^~ La jj£ ljLV) dIA LnL JjAj ^j - 4 <^L Lajj 

ljjjlII A^£ La AiSj]) diA J^Lk ^j - 4 lJ j*jj diilj .^Jbu 4&1 ljU£j *t\ 

c ^LujJ^ 4 ^<aA£ ^JLd (jtuJ ^jua Ufhn jJi .ljL^M diA (j - 4 Ln^S 

jAjj £Ji^AI Uuj j .jA dLjjJ) j cCui j \j£tj ^ 45^11 LnJ" :Lk^$] 

clntjilt :JLaJt U - 4 4 ^-LutjJlt j .CaUujt; OWj ‘O^jVt <j -3 (In y tit 

«■ La-Si ji£ cf^“b J* 2 ^ Igiiuil jJj :Ij4j £**j j .^c-uuljjiil 

^^LuJl <uJft <u^a jjjxli Jjjjjil .: $ . ja IaL-jI t jja^j V Cuiij * 
:JjA] (^lj jji*J yjj <j] ULuJiJ Ul>aJ» 4il ^Lu I^jS IjjSJI Jllj) M njfloi j 
j JbaJL Auu j*^ua J^j) jAj wl^-j ^ujjj A la LU 1 jklt :SLu^aJI j .[41 

: JUL <jj) Jli . jj^uuj V lfcu-JS j A la hLA\ (iL fLoJl 

."tgn£ AjjjJa )jj (jifljVI Ajjil (Inlujl 
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(22) zjjzz. Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI jo 



JJ U J J 4 J-ua£JLl cJjjJt" *(«Ai) /< UlS C'y * ^ LS^ 

(bljjt JbaJtj) :^Uj 4&1 Jl£ tJljjl tuui N <j-a c>ajVt ^ 


S3jj IJjj dJjl Ul AjJjj j 4Ljjj :Ua!)LS Jjj j Siij IJjj JjjJ) Jjj j .[7 :t-uit] 

. Add) :4-iJjjj 


!^4kil jjJajJ) Jjlfl j-4 A-Ag.flj La ljLV) <j^ Cl 4££ <jt ia^Uj 

SU-jaM Cajjj US Ajjjj (j^ajVI ^ JU^iS <jt ^Jbu 4&t ljUS £)* ^-2 

<j^a (Jjj US ^jA\ *UkJ! AJ jAj U bfcj JL^Jt j&\ ( jJ^a iillilj A nfl*uilt 

.^j-uajVt ^ SjjUaH CaU-iVt J>U 

j-ujjj (jiuuiLi JUadS jufri A.vVuaj \\ (jlS bj :JjAj <jt Jjj Ufcj 

c-luU AjlLaS JUjJt uJb^ t^-udu (jj^a^ILuuj *UkJ( ^jlS btj 4 f UII 
4 A-lluUJI AjdaSJI Ojljj yUdai jjjS ^-U *U1) ^Uuj jiiaj 
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(22) zjjzc Jl — PJljuuJ 1 3 uljiUI v_svS v_ssjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 



(jA Hi (jjA "j (j I i «.LaJI ^ 4_LtuiiJ! AjJafii) » 4A uJlA 1 uj'jj UJ$ j ‘\‘J 

|4A ljJa>j jjfr ^4 fAj tUkil (j! VjJ :JIJ<yJlj MjwVtll 

AjjMjjJjj ^ \j A Va -~‘ -j - ■■ ljjl£ J^a 4 _ds]*JI AijJI ^ *"*<■» 4j wVtll 

uj^l <j& 

•"'“' -j 'l'J w ' a ^ cs^^i jjkl . ■' (_jU£ (jjuSj uti^ <jl Cull lift ( jl 

( _ f jj(_ij tJLaJ! Lla]c- ta A-u (jAjJajjj <Ll».UJ 1 < _j- a jy A ol)^ 

A La£ °~ Ujj t ^ V ^yjst4 ,j''i . Usil Jiaj V lii : luftj'i 

lilll *ift (j£i flj ^AjaoS- CiLlast-a <jSlj ‘ul)S2l Jjjj *lij| i_ij*JI 

(jjlj^l UjjJj JLiaJI jjiaJ ( j ^ ( J ' ±9*3 j» JC ’ O* <»C^' 

4_l£JLa -li_i Vj AjaIjlI! .-.lfl.-"<^U t A og SLi ^jjII £ pjj 

!?(jliaj (jUj <_ilj£ (jl ^£- li& £54J VI iLu»j5 


£*b-ll 

[1] http://highered.mcgraw-hill.eom/sites/0072402466/student_view0/ 

[2] http://honolulu. hawaii.edu/distance/gg101/Programs/program8%20Mountai 
nBuilding/program8.html 

[3] http://geosciences.ou.edu/~msoreg/tes/isostasy.html 

[4] 

http://maps.unomaha.edu/Maher/ESSIectures/ESSIabs/isostasylab/isostasy.ht 

ml 

[5] http://rst.gsfc.nasa.gov/Sect2/Sect2_1 a.html 


fLfeuiil x s * Laji £ 
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(22) zjj > Jl — PJljujJ I ^ uljiUI v_svS v_svjoJLsdl jb*ic\U clc9_«ju9jo 



pi QjjcxJLc c (susl> ^sJ\ Jo IS £9^9 j jj^juju ^jJlszj cuJI oU ,jjo cul Jolu cJliioJI OJofc v_svS 

l_L> LjJL> \JI «JLjuUuSj 


jij ^jj u *iit uivT wi^-j£ p Ujj v t j (ji\ oiu^yi LaiUa 

(jjiS) JuiaJL tgJS (j^4j SjjJaJI ljVj^-aSI j-uult 

oyaJt ^ J^UlLuuIj jjPpj ljULL *Luut; J (j£*t Cn^ 

. *L*£]| 
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(22) c>^dl — CUJUJI9 uljiUI v_svS v_ssjcxlaJI jb*ic\U J-c*SJI clc9_«ju9jo 



Jiuu (Jj^\ ufcULSt A-iL 2uai\j±j ^Lakit f\l (jjj-uixit (jjSH *\U* ,i1a2 
j\il\ jA oj^u^VI jUi .^ujLuuI Jiuu (jjAjjjjilj gi^Vt qa AJt (jjjjjj 

(21) ^ A1u*nj (AjI AJjJ qa jluiiVi Vj tSLaiJ cg;jjCa]t 

(Jj^i Cjljti <j^ AauCj cA-L^Ij (78) (jAajjUJl A-mC j cLuji! AC^L 

.ACajL (1) Jj.laj ^[a1\ jlajj 

Ajla^jj 4&t (j£Jj tiA jdaua SLail CiaJjuV Sbk Cilia 1 jl l-luuII oIa 

AJLCa JjAaj V] ^j- 4 Igiaiaj Aiij uiuuil diA JAa d jLju AiJaij AiCaSj 

JCi A-j ^aIj Uau4 IgJaaj ((J?ja]) L-i^UJt ^!) *La-uJ( ^JUj 4&t iafla A&]. Ida 

^IauJ) $4^2 iilSi! cl^Jjaid Jlauj Ia 4-a^ISJI S^Jaai) AjluiVI 

. U^jVt UlUa Ja2lal 
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( 22 ) c^psJI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 


ufcULlt (ja 1 4^1 LaA^uu (jjillt Ailjlilj cr jjjli (j^J 

Aj - uajVt <jjj 123 . l^jJjlij 1 £j1)jaj ^ asi\\asi\ AJLJa J £J cS JJjlIa ljULL 

ufcUJt tifc ^5 jjj . *tuaft]t ^ IgJtjjJ *Ua 1 tgjfcUu <jJbjVt dlu^J ^Jj 

A-luoUj tiA . dJ^j (jjiuJ) <jj-£La jjj-4 A-xuajVt Bj£iL 1 2^1 \ 4 (Jj^\ 

?Ailj£i) Ojitfl A-luuIIj IjIaS AjjjLaJI (jjjl2I 

villil jiiaB c-A^Vtj J2 -uj>U Iflj^j J2 jV) JaIj-uJ) &\ ^La1*J) uLuia£1 m1 

AiL&Ja Jiuij jjJaj) J£ ljj^I ^jt Cijjlt £a *Ia]( £*usa IaJa& 

. frtaJt <ja U&t LJAjil <jV tiSJjj t S-LaJ) 

La tiAj J-Sjjj AAIa£ jSVt 45 ! Ujj ua^Vt jliili cLjtjUJ! |4A 

ja J 2 j) jiajVt ^Jau4 <ja LjjjiSl Cs J UUa J^uaaj 

. tiSAj AijS 4 ^ ill 

4^1 Uaijjt Ul£ JaLiaj OJJJ ^ <^Ua <lp) 

.AiaLJa ^4 jujj Aitj£ Luj 2 j ^Jjuj duA ijj^\ ufclAJt Jj.la 

Ljjli ^aJt LjlAjj) Ui£ (j-ia-u^Vt A^uaj ^jluaAj A-laIxJI 4 3j3*vt\ <j] 

. ^.LauJ) jj& ^aA^L-u *Ua| ljILLu^VI AaV s-IaIjlII 


(jaa-u^Vt jIaj AJaIa AaCj) (jyu^A JU^lt ^aIuoa <j] ^aa 

JLaJI ^Jl^l (jk Qjy^Vt Ajaua (jiaAaJj dn«\ AjiUJ) ljI^UajVI ^ Aaa 

. (JaAHS) ( jAua Iaa 


31 


( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 



(jk ^ j Jbp <1 ulLulS Ajc.\\U,^\ jUSVU Sjj-^a 

^Jj 4 -looj <jta LU& Ujjlua La 1£ Uil £.L&kJt dpj 

! (jjL±u&^\ tg-^ ^Jajj A &kia 


(jiaUAjtj (jk JjAua ^iC'V *Uj( ^jluijVt Aj J^j Jj) <j] 

<j£j ^aJ A-j^kJl ^ QjQ-vti diA .ljjajj Jpiu Apj^ c A-ujj 

Ql^l Aauj) jl£ JjAJJ ^kj <j£j ^S . ^JflX \\ JjJJ U-0 1*^1 Aijj3L4 

<j£j ^1 4 jpJl ljULL ^ 5 J UaAjjI UK o^Luj (jj^uu^VI Aauu <jt ^Aju ^4j 

<jLa& 5 Apjjj A_ujjj Jlu^yt AajLjjaII ^kj 
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(22) zjjzz . Jl — PJljuuJ 1 3 uljiUI v_svS v_svjoJLsdl jb*ic\U J-c*SJI cLCc^jucjjo 


(JA A-LaIxJI A.o£^\\ lj] UUAJ Jpj j& 4&t ljUT jxJj£ij (jtpit (jt V) 

ljL£ Ukil jpit ljILJs (ji-ju ^LuajLj 4^1 Aiua) ^jLuojVi tilii A-lluuj J^Lk 
4Jtp$ AjjjaJoa 4151^4 jt^5luuVt jl *l£p5t j\ (jub uti £-Jalujj V 4 j] ?4JIa UJ^ 
: Jpj j& JjAj.CuaIL Aj-ui) 4ppJ( Jj±aA5 J^uoj jaj(j JJj-ua &j.lua 

:^buVt] ^ At aA\ UjI£ tpp Uiiua oj-iua Japj Aluaj <jt Jjj j) 

.[125 



JjjI cgpJt c-fcliit ^ 4-5 ja-uuj ^jluiSyt 4&1 JjJ dai 

life fJbu <j£- (jlujyt .teln LaJjxS .SpVtj Ujilt ^ SjU-uJ) ^jJUj 4j£j (jTpil 4J 
^USLij t *)jA V dip LixJt jpll LjUjJa ^JJ djj l ajI£3 

. LJjjajj ^jj^j Lajjj <j2u£ 4J U^j ^jij djJ^ *« 
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(22) c^p*JI — PJljuuJ 1 3 CiljiUI v_sv 3 v_ssjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 



L&K A-luoj <jtua£L Ailj£ (jjjlS A_sV \ ljjjS ^jj] 

ljLU IgiluuSt (Jjiluut A_ia1x A J h ik i Ui uLaj ^ibu A&t AjJ . j^l\ Uxfljjt 

lAJuLj ALk ljIaKj ljIjIuJ) 

( (jk At aA\ lufc ULLua dj.lua Jaaj) 

*Uj) AXj-uiJt jJu l-lujUj AjV) ^ Aa^VuaiaII (^At /sij) AaK jJaj) 

■SaLuuj V JiuiV (j^\ (j* - iaLuuj (jll\ <jl ^kj .^JxVt ^J) Ajxj*a1\ 

AjkajVt A-ujiaJI A^ujjIaj gfiH gjLuull l-lluu SjJ lLa Ax^uij Jj tA alalia Ax^uuj 

. lit 

Ikj SjJua Ax^uuj c^jkjVt Ajjjk <ja£ju ^iX'V JjLuj) J ja-uaJl AaIaX 
A-ukjVl AjjjkJl SjSj J jjluoII Ajjju^ ^lx AJVki JjXuoIIj | ji-uaj| AaK l-lujUj 
A-jjjkJI ^jLuuj <jX w" jJ A_sVi (jt L5 kj ikj .jtjkLuuLi J jJLuoIt Ax^uu jJuj 

SJaIj AjT v ^ A-LaixJt dk Lj^k 4 AaK J^lk (JA Lk A_Lu3jVi 

?A^jUaaS( ^Jjjia <jX 

/jilj (jaj (jjjlil) ^tuJtj S^Lu^it Aalx I.U^A Lul yjil) 

Ajjjl^j -bjiu ^buj djd^ JaJaj $.bu-Jt (jL 


Allen, O.E. Atmosphere (Time-Life, 1983). 

Maury, Jean-Pierre. The Atmosphere (Barron, 1989). 

Parker, Steve. The Earth and How It Works (Dorling-Kindersley, 1993). 
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( 22 ) c^p*JI — PJljuuJ 1 3 CiljiUI v_sv9 v_snjoJLszJ I jb*ic\U J-c*SJI ciccpjucjjo 





cLLwJI ^jJLc IbLa^JI ycx-J LszJ ijj> J3 1 9^ /xJLuj9 clJLc ^1 /xj>SUI v_syjJI 

....dJJji v_5vS cLosJLc ^3jljuJ9 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



AjaL 


tCjLuIjj jJallj <jIjj^]|j (jluujVt ^lujj Aj i& 4&I A-a^j ill 

JdShb <jl ^Jbu 4&t Uja) Jjll^il ^ju <ja A*aju ^ ,4J !l^2 <j2uju ^dll AJjj]| lIiIaJj 

U' a ji 4 aj ^ jjXuij Vj) *J^»J j£ Jj% .UXuiAj Vj I 4 

4&I UUa <^311 <jdajVl£ .[56 li-il^VI] (<Jj '{ja a&I 6] \k*Lj 
j\ 14^2 ±uJl jt l^jjij VI ^uL t5 Jjjluj 5L^ I 4 .dc> U^a] U1 Ia) 4 ^j 
(JjuLu^VIj QjilSI fjJI <J?^J JxAILj ' A AA^J Lj 2 |jC> ddj jV tl^lUljLA 

.Jj2 SJj4ju4 <j£j l^j . ..^^LLdl jJlIIIj S^fcUaj g?;l^pJI 

(j f&h ' d4J^aJI AJjjil ^lc jA ^xLujj A_dc 4&I ^jill (jli u^jiil *Ldc uipJ u 
AJ 44 II UjaIj ^1 CjjJUVI (>4 jjj£JI 4ad ^jj£JI ^1 |JA ^-dbu 

: JjAj "JjLui jJ l^uixuuj^" Aj^Ldl 6^42 t(jdajVI jLuuSVI jl uil^uuVI 

Alnll ^ic> JaU^il Jljj ^j - 4 ^i) ^iuuj Ajic> 4 ^ lu ^4 <jLi JjSlI <j£aj 

l^lj <jl£ ^lacVI (j+A\ <jl UjI^ tjjJjil ^j- 4 AjjjjJI OjjUVI UIaIj Id] UjV 

IAjI; ^1 <.bjj*exl ULluu Aluil Ajj-u^j ^ Adi Jj .AjjJI AjIaaj (jjjLLdl Auil qa 
^AjxjjLJI JjIj-aU A SjbVIj Aiugil jjjalllj Alull AJ^L^aII JIa-4 

.Aju^IaJlj jludVI c^-UIa <jJ|jj A-aliV Ojxduj <jj,i3l (jA Ia^Ijj 
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(22) zjjzz . Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb«ic\iJ J-l>5JI clc 9 _«ju 9 jo 


J£uu (jjjUi) SLa ^jajJI ^1 lift ^oIUj lj^Ia uL£ Ijuaa ^i&j usa 
o^ (j^i 1 AiaLab j-ali pjtjJuilj LjlijLiL fUi^VU jaI jii c^jLj j-4 

.Ail^il pljjt <ja 'Lpjj tilll jjj^Ij JjjjJail 


AjjjJI JjIj ^jj£I1 ^1 

*Lj3VI SlC'ill (ja ^lujj Aui^ 4&I (>^ j&l : J jftil AjaL]| jjUjj 

ljUIjjaIS AajjUI AJaUaII <illl£j ilAftjbuluilj *Uilj JjJujJI ^li^Lu^U 

lift : .j«ua]| (jA IgJtA (jjLabuj qaI AjjIuuIaII tjj-Jailj ljULuIIj 

l a! JbyJI lift IgA ^Ull ^AfttiLoJI AjI^aj AjjjII ALJj AjIa^ JjLluJI 
btua£ Jja Ajja^ ljLaSUa lgJl£j AjjJIaI (j^x j j4jI3 c 1ft I2 u jixll a I,:b 

. Aluil 

jLj-ua AjftUil Cbl£ ^jj£J1 ^III AjI Cju | III j^xJI <jb Jjftil 
IgJ Aa^ V Ljlijl^A t$j| LjUlj^pJl ^Jl 0^ tJ-A^I 

^ujajaJI jaI ^luuj AjiC' 4J0I cj-^\ (J^J • (JAAuul^l jl j£>tuiA IgJ (JAilj 

Uj'yVi "Sjjjft jj!" ^ujL £.^aVI Ajbyyflll A^l ^-Auu All tCilijlAaUj ^LbftVb 
Aa^j (Jj£j jl ^jjil lift J)Vuai 1 dillj . Ig j\c> u&aJlj Jaia&lb AaLuAV I JjjIjj Aj 

• [107 : ^U^jVI] ((jAA^ b ii AaaJ VI <IUllujjl Uj) i^jjaIUIS 

ljUIUj ^jj£JI ^1 Aa^j 

Jjftil U^AJ AJIjSlj AJU^i (ja CjjjIaVI UI AjJjjI [a J\ t jUluuVbj : AjaUII JjSj 
^^ iua Jla^a AjLaII <jl . jtftjVtj ljIjLuII ^JUi ^ j -Log» ^Ip^b ^jajj <jt£ 1 ,\a^a /jb 
II (4Jaj|^L« <LLaLui 4fl<>i\°i *^ui Jjflj Vjl Aolull ^Luij Ajlfr 43)1 
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(22) c^^JI — PJljuuJ 1 3 uljiUI v_sv9 v_ssjoJLsdl jb«ic\iJ J-l>5JI clc 9 _«ju 9 jo 


IgjfcUaj) Aja&j <jt UT tAjuJalt j-ualk (j±i V^Lla ISaLjjtj A-xuuLuu! Alya <i!U& <jt 


Aijlluu) jt AjuJait j^-alk ^ ^hVuat ^tuuVt ftuat tit AJL (jl^Vt <jJfc 

.S^uiLl* tjtj-uat jj-usjj uaj^u AIajj C5 JuJaIt ^Uit (jli titjlLuit 

4illi£j ^LjUtj-pJt <jtj tAJlyuAi 4-4 Lai Ajjtuula 4&t Ljlijii-4 £-L4^ <jt d jUL&t j 
• J 45 *^ ‘*b^t J-uLLj CiLliitj o^ajSrt 

^ <jAajVt ^t tjjj ^Jt) r^Lj Jj2j ICiLult CjU^a <> fjilt Aiua <Jaa <jl$t £t 

*U ^.U-uJt llJptj) ‘Liajt JjiLj .[7 : *t^-ult] (f^j^ £jj c3^ £>* t-fe? t^iit 

.[10 :o'- A ^l (f^ £JJ c> 

^J-4 Ljtijia-4it A_LaA( jkkj ^buj liSjlu 4&t (jt 4-4Jj£ Akl^ SjLui] 

. uJt Cjtjt-AuJt Aj ) :JjJb3 Jaj 6 >l4^j g-Luu (jj£it ob Ljj^i 

* a !\ ^ xi>Vi ojfAii v 6^i 6* 6b 6f^ 6*9 us^b 

^IlIlLj t^ibu 4^t ^-luu lgi£ Ljlijl^Jti .[44 : s-t^yt] (tjjj&r Lai . (jt£> 
S^LuuVt jt LgJtijj cjajj AuuS IgJ liSjA £ya cjli jl^it (jt ^Jt Sjluit AjVI di& 

! A^-UoUJ 4&t JjAJ 4jV 


Sjluit rn.wtt ti& ^ "tjj^Jbj t,W^4 <jAajV t ^ riWV :^iu4j Auk- 4^t ^It-a JjSj 
<»}| uV t>ajVl OJA ^ ialiaJI Sjjj^aj 4<>ajVl cJp Sjl^Ja ^1 4 aj1j 4jjjj 
. I^j C\\*W <jAajV L ^Uk'Vt ^i/n ^HSLj 4 jk ,V\*aj 

LjUtjj^JL ^jj^it ^jjjit 4-4 ^j 

: ^lujj 4Jlj Auk- 4^t ^jjJI Ojjl^t Ljjji jt Jju Aj^Llt Jji ^Jt tjjJajt 
^^-kj .4-AAjltj Aijlt LaJs^ tjjS >!t (_5^t ob^' 45^ LT^" 

AjUlAI luuluu^ (j\S 4Jt ^j-usjj U1 (jjjj OjjUVt (jli LjLj ^ Ail ^j- 4 ^jAt 
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(22) c>^dl — CUJUJI9 uljiUI v_svS v_ssjoJaJI jb^VU clc 9 _«ju 9 jo 


Ua <jaj . AjjIa^j <jt£ Ajl£ ljUIjj^JI SUIjla dl^j 

£jj J^Ajj <jt tgJtui (jA 4jjj-uua AfljjL jp Lujj (jk jIa JUaluub jaL 
.4 W 44 AajJ ^jj AajjJ]) ^3t 4 iAj Cll^j buj-uj (jlj-pJl 

Vtj tAj^ua^j Squill j)a*J jt ljUIjj^J) qa &jj£ ^Ut (jlj^ £-i4 <j£ Ui 

jj-usa ^ AjjjLui Aau <jl£ <ja! A~n,W *1^ Ialua <jjjja AajJ J£ AjI£2 

<j) JjS (iljjiui l g jj 4j <jt Juj2t" :(^£1 Lul 4 AJ Jli jj 4 A jajj j 

"?lgju^uaj 


I^Ujj djlu JjjL tUlllftl ^a( I^jIj a \\ AlaA 1 (jl£ 

iidj Uls -i Ia ^<^Va\ !J jjj 4 ^t u JoJaj jjUa Vj U^jVI ^ <? 4 ^ja Iaj) 

CilijKaU SjIalSt dJ^i .[38 :^buVI] (uj. ^ ^ £ *£-i L> 4 

. a £^ujj jt t g jAu jl cjti j 4 A^JLuij ^lS I^ja li^lj (jLuijVt 


:A-LuS( AaIa Ajjjj jLa 


^iu4j Aji^ 4&t ( jlua . ..jIa j$j Cn£ jJj ^IaSI L-flt^uuVt — 1 

V Ajl5 J^4 jj j£ j j»ui (jluijVi UAiCr t J£ (jk cit^yi 

(jla^ <> L»j .5)j>ia j\ 4aU ojJ fr'-aM c)' ^ Jj*-! 

. c-LaJ) JjAuiil L^l^uuVt u*n V] jl$-&U 

4&t ^^1^ is ±A\ (jls uaja J t AJIa ^ rCibliit Jl^] ji jUu&! ^ 4 ^ -2 
... JlilaVtj ^LuuJt JjS (j^J tjU-uiVt jiaS ^ ^iuuj A-iiC' 

.Aitjj Aa^jj ASU JaUj 4ibl Aa^)]| A a£ d 4Aj 

A-iiC' 4^1 ^lua . ( o£l^]) ^Uit JjjISI ^1a J^La. ^ja| ^Ul) CujAj — 3 

.dljAi) jJLu^a 4 *[ a !\ CujilS Uja *t a !\ 4 Jj-uH ^iuuj 
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(22) c^^JI — PJljuuJ 1 3 uljiUI v_svS v_ssjoJLsdl jb«ic\iJ J-l>5JI clc 9 _«ju 9 jo 


flj 1$ 1$jV SJa ^ jUJI Sl>al CiLij) 1^ nfrl ji ljUIjj^JI Jj 3 ~4 
Sjjj-ua ^1 Sjluij lifc <ji£ 1^ 4*kl jl (jiLu^ ^ Jstj 

. l^j A2\)l\ SjjjJaj ilj-jj-4 ^ Uixuall ljUIjj^JL *Uj£-VI 

(jU jja) jjluuj A-it 4^1 ^lufl ^li Jla SjjAa^I ljUIjj^JL ^LuaVI ~ 5 

^LuAVI ^1 SjLuiJ li& c^aUiH ^JJ ^jl\ j-pJI 1$ u/iljj ^ JjaJI 

. jluij^U SjujLa]| LjUlj^^il QA Ujj^j 

^jj£J 1 ^_ull life J^Iuaj VI liA ifljj^i *Lij-u <j-a &UjI; ^ 4xjj 

?4J;ul| JatiaJI JjIj UJ^ u' 


jAaSIA 


. t^yaj£- A_A^jj cAjJjll ^lc- lalflaJl ^»>Lul]| 4_llc- ^ i^JjLal lfLuUJuljjj3 ' 


Encarta a^jjujj^I - 

ciLaj^cjja. <Jlj jjjailj ~ 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 


(jijSn Ciaj JjU jaj ciLSuSI 



Ijjfc CjuJcJI v_ 5 vS ^ 3 jljuuJI ul^iiU uLS I Ju_Xj> cloJLsdl loJS !<UJl uboLJuj 

QjjoJLsJI oL99_aJo5JI jj>l JjoLJ «JLiu^\JI 
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( 22 ) c^psJI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



LituuSt Jja www.Mvescience.com SUaJt 

.UVu'l hj^A^ ^ Luj2j A a%% j-Luj Lmul C^j ULa& £jJL )-la> 

A-i5t)]^t LjUhj^J) AJ^ouIjj uituuSVt <j-a i£UIl ^j- 4 S-LaIaJ) ^j£aj JJ&j 
kj^Ati "AjJj" s-LaIa!] <j£a) ^IjiUj ^ ULLu tLzl\ uiuj <^1 

. AJouuIjj j-uUt 


SjjUit ia-L^ail p li ^j- 4 A-ilS AajUL Jiuu j^jil tiA (j) s-LaIa!) jJSjjjj 

^j-4 Ajut^tj Aail^ll AiyiaJi ^Jt lj]j2ajL£JI L-flVV (jibjVt ^ ULlaS' CiLoAjI 


AJLlaaJI jj^al\ J^b (IQ^ a]1 ^LaI) qa jajIS La tifcj .(j^ajVt CjtLia 

j^jit life JiuLLj £-a^jJ 1 A^gjala ^Jj *LaI1 jj&jjj (*La % 15 

. UajjJj 
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( 22 ) c^pfcJI — PJljuuJ 1 3 uljiUI v_s^9 v_snjoJLszJ I jb*ic\U J-c*SJI clcc^jucjjo 


Ajt i^t qaj i_i£j£Jt A^Luua ( j-a AIaIL 70 Cy* jjS! w ^*j s-La]) 

.ljLxuojU ^Luujj A-xuajVt ^tjiVt "Cjjjjj " 


AiuJtj i_iLuu£Vt tiA ^Jt ljIjLuiJ 


^lujj A-iic* 4&t ^-Lfl ^ia^Vt dJi£j ^Aj^ Ull^j V) Uj-ui dljjj ^jjUt o]^t 
(j& Uj±^ ^JUjj djLu 4&ti .Alijia <jjj£ JjS LjliLuu£Vt diA Jl 4 ^JJ jluit 
^ AJLu <jt 4&t 4 -aaj (j-a (jSJj tAj LjUilt jJ IS 4&t (jtj <j*ajVt *La 

^ HS^j ) :^Jbu JjL i]±^ AjLaC' &Laj Ajij^ dLl* dU^-S .<jJbjVt <jlalj 

• [18 :o^AJ-^t] (ujj^^J Aj i_AAi dtj (j^ajVI ^ dUSLuull ji 2 j *Ia *IaA 41 


oulj A&t 3 jaL ^jj Ija (jtj t<jiajVt ^ ^IaII ^t <jT^iit jluil 

L yi jtSlJi j*L It ULjtj) :^Jbu JjAj w jilj ujj^^ j-uull (jV t j^ult SjiL 

^Ia 1 *JI L-iyuj .[22 ^ jjjjIAj AJ ^lit l aj $a£>[ *La ^LAuJt qa 

<j]aL A-JUit Sjt^pJt ljIajJ (jA ^LaI) tiA Jal&aJt U3j£ 

! *[a!\ j^ikjj J- 43 U ^pltj (j^ajVi 


*Ult J£ ^jt J a \\ ^ 4Ji^ "^ajVt JjJLA" ua£$£ UIaIj tit ^.Lilxit JjAj 

^jdaAj 6iaj (j\ (j£aa1\ (JAJ (Ailfi^j la£j&1\ Sjt^ l— lluoj jikjj Aj£ (jl£ ^ilt 
^jjj^La] (j^ajVt jSIujj lUilj *UJt <-aA 1 i£ (jiajVt ^iC' 

!i i>j jt nj (jt Q^luJt 


ljLjlus] ^t^kj jllSt Q^j (jtj tjU j^jit lj^j (jt^ lufljjJalt rn.wtt (jk jaI 

Ajt V) u'n.wtt Stjj Ai L ua OjJ^Jt tiA (jt J-aj .[6343 j^u^lt J-AlaJt 
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( 22 ) c^^JI — PJljuuJ 1 3 uljiUI v_sv3 v_ssjoJLsdl jb^VU clc 9 _«ju 9 jo 


(j-ujJ j Ajjj£]( (jk ULJutal] dnWUj ±z^\ 4^jxaI( Cn^ qa 

• Vj jUJt Caajj IjU jA-iIt lj^j" <jt LlaIC' Cajj AjV 

(jiajVl ljLLL ^ Sj£a 


jL£ 5 j Ci^j jla jL£ 30 AJLSj S^Aa qa lAIUj o^jVI 

S^£j LlujLuuI Wji 12 ^- 1 ) "Sj-ou£l 4 j' 4\\*si SjAaI) diA jla 

Aja A jja A iJali AAu A&Ja tgd^jj .Aiuu tSjJL^ 

j^kjj A-AI Ajj-g AiJa ^ld jil Aiila ^jIj , L Aj ^(jlt SjASJ) ^a ^uu&j 


. (Ajj^^il A S-iSallj SjAfi]^ ^jlaSjjaH AA& ^ jaj ( jIa jL£ 2900 dLaj^ 

(JJla* lA ^ uaJIjj (j^ajVt SIjj . jla 6400 4j*^ jlaS uL^j 

. JiLultj ^j- 4 uftiljjj w-d^a *LJ£za ci J ij^Jl (j- 4 JjLui 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



ul cLoJLssJU JuJO v_5vjoJLc jjl> v_SV^9 lu&SZJ L fcshSLl olfi_*_b &jljuJ <JjO CU95uO 

Jl$Ij9 «cUljuuJIj cl>j^ 0.5 — 0.3 ^9-)c*j dJU39 «l^->ibjuj ,jjo y£\ clCj-juuu j9-Ju 

juujuuu<) <\x*Oj\ 6 jJb vl»3_L> ^.SjJ v_5\jJ I cuJIjJjJI oL>9joJI />l Jl^jLjujIj dU 3 ,jjo cLoJLsdl 

H olfij^b y£- 


^jju AjJajVt Jjj) jt Liuajt £)\ J^j CjlituuSVt d^A <j) 

. . .^Uj-uuj j) Jt)i; jl <jt 4 Ja^i ^ QAj t j$"\a jaj 

l ujjI (jA ^ 4_ U il: ^ : Jaj JjAj c^Jbu 4&t ^j- 4 ^Ijj l^J£j 

qa uj jbjvt 4 UjLua <j>a *iaj A Vubti ^jis ^j-<a aj Uwala. 

.[40 : \\\ ( ^loAj! \jj\£ C^3 ^ *tiy\ ^ ulji 
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(22) c^p*JI — cUjuJI 9 CiljiUI v_svS v_ssjoJaJI jb*ic\U J-c*SJI clc9_«ju9jo 



JjJt 4 xj1j SjLui) 


SjLui] (jk jJt LAjLx UflLu^jt JLaIxI (jf" UjA^J 4 Ajfe* W 4-sVl IjIaLj 

tl$j ^A& ^2 4JL2xJl di&j tuuljxj cliljx jJi (jtj <jAajVl £lj2V 4 xj1j 

)j^j V LL^Lx ^ J-ujjj Jl jj]( uuU, j (jj :^Jbu Jji 

^Iji i ; ;i( <^a (j£> jIj 4_i2 ^£-1ju <j ^HaI ^1 * !>L£j ^£2 

(j\ *La2xS1 jjAj La£ 2 .[69~ 68 • fl^uiVt] (Uujj 4j ^£i IjA j V i i> Laj 


La lifcj ja !2 ti 2 U& ulSilj 4 j^al) Cixj I^Ia £j±jui\ jA\ Ci^j <jAajVt ^Jul 3 

:^J1ju 4Jj3j 4jV1 4a£- ljjjC' La l4fcj 4(jAajVi j~lji l^JjJLt ^LaIxSI 4a£ jjxj 
: ^LaIxSI JjAJJ 4 JaH 4-ujj^ ±l& JjVjilj LjLax21 CjULa^ fli Jxft2Lj ( Jjl\ l-iAI J 
£*\j^\j J jV)it 4 jj Lfc4b^ ^ tg-Al4a^alj 4-i^ajSft 4^>x <jl 


.4^jSft 


O^jVI <j-a 4 xla 3 lJLlaxj! JLajxV 4 ju]j SjLuij 

jaj 0 ^ 43 ^ ^ ^2121 4 jjx ^1 4 Q^LiW ^ 4 -^uajVt UjjJuS ^jl ^LaIxSI j£jj 
^j-a 4 Jj£ Jjjiuj La 4 fllala ,^pE ciuii ij& LjJ^j y ! <ISL j cSj^-oIaII ^xa^JI ^ja 
^ qa *AHa ) :^JLu Jli til 24j . ..ui^jIaII jxa 21 ^ jij J 4_LuajVi S>uua21 

(jjij) 4 -a 2£ ^-JLAJ .[16 :tiilAit] (JjAJ l4S (J^ajVt ^ t ^tVl <jl *Lxui21 

La l4fcj 4<i5jxH21j <jbjxJlj L-st^aJaVt 4x121 ^ jja21j 4jj£jj ujk^l (J\ 
! (jjiu 4 nfl^i JIa jj^jj ujj-uaj 4Jl3 (j^ajVl Cj* L-flLu^jl ^.UjI JxluxIIj CjJ^j 
!(JaSjV1 SIjj (j-<a ljja2L Jxl^a 21 plS (j- 4 4jj£ L-flLuu£l ^ JjAx ^aAC' jax ^ij 
jVl Ciluajj 4-Luu UJ^ 50 ^b^ J4 <j4j^ C5^ (J^y^ ^1^ 4JA£J1 

. jIa 2800 
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(22) c^psJI — PJljuuJ 1 3 CiljiUI v_svS v_ssjcxlaJI jb?ic\iJ J-l> 5 JI cLC9_«ju9jo 


Jjij aAA (jC- 4ll ^jKjid : Jjfij jl V] (illaj Vj 

lAA jA^a (jl £■ luij^La Lola ^LIj CjL*sM aAA <jj£jJ tljj5 jJifr AjuJ J&\ 
jAj (lga£ Uu ^ic-l jAj (>ajV) jiU. jA JjjIaaJI »A£j Ujj^I <_£aS 1 <j[$ uU£JI 

: (ujfoAlVt AJ UIj jilil uijj />aJ Uj) : JlaS Ajaa^j <jT)SJ1 UJ J jjl 

[9 


http://www.livescience.com/environment/070228_beijing_anomoly.html 

http://www.livescience.com/environment/060517Jnside_earth.html 
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(22) cj^dl — PJljuuJ 1 3 CiljiUI v_sv 3 v_svjoJLsdl jb*ic\U clC9_*ju<)jo 


jakJlj jA\ Jlwiill jj $1 a 



JjoLJ ... qjuO OljjoJI Uj Jo LSjJI i_5vJLuJI .^IjuULqJI I^juljuJ JSQaW I^-juJLlSSJ v_5vjJI Ojl^SJI 

dl^Lj ^JbJI ^ 95^9 


t (2007 2 (jjjjjLj U-ujji ^ *1 A& ±&£- 

JjJ t cVi^ 0 <j-4 ^lle. 500 0-4 jjSt Igj'fc Jj&l £tjUi u^liu 
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(22) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv 3 v_svjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 



£Ujlj (jk JjS QA Jj 1a IgJ JfcLuiJ ^ Jjl^JJ Chilli L-LUOJ Ljljj jil ~ 1 

(jk jLu^ jjit jjit ^ Aiuit jLu^) ^ji\ (ji jj (jaj 4^j^uo]| 

Ujtjjit Jlit Cn^ i ljIjUUI (jh jluiSj t I^j jijj Aj^jp]) dU aSI ^ jLuuSj t Ajpll 

.^LuujUII ^jLuH 

ljUjISJI ljIjjj 6j^]( Sjt^p l-ixuuj (jLjjib Aj-uLaJ) Jj£Jt ljI^j jajJ) (jhj 

iaj Aj£ La AluSl ^ jLuod <iUU& (jl\ . vilSj AajHj jj^JallLi Appall 
: t .lijjiS Ajualp Alull (JjIjLui JjAj t ^.Laixil 

carbon dioxide (C02), has increased in the atmosphere and now 
.threatens to spoil our nest 


jlajtj .[ 1 ] LLiajt SLjJl jiL Jiuu ufcULSt jIjJ' Jlfi’ oj 

ti£lj (jjaj^U Sj^aJI *La«jJ <jlj !4_Lul! jLuiAVI Jaifl ^aJbdl 1i& «■ »j i. gj^ 

,<Ludulla^l Jajj (jl (JjAJ) liA CjIajJ 
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( 22 ) zjj > Jl — PJljuuJ 1 3 uljiUI v_svS v_snjoJLszJ I jb^VU clc^-juucjjo 




tifcj cA_Luabdl Aluu AIaJI ApjJ £J2 jj 1 Sj]pJl ApjJ Jja-a <j| Jaia^-aJt life (JJJJ 

jLjJjIj Jla tAjJuJaH qa jjjSJI (JJjj uaj^u 

. tiHj jji j Aj-uaaUJt jU a-aVtj ji-uaHl 

tAiui] jiu^yt (jLuiiyt <jt ^siC' 500 -2 

LjjjaJli yLJI Uj!>^ f«*Pj LH^' uj : CJ^j2jj 

illj J£ 1 1 g iutjSj Aj-uSI 31^1^4 cUahjiji£Ill J | <p i jaj^Vtj dj^iUtj 

(j-4 jj£1 AILluoj uiOC'Luaj duA [2] jaJt ^ (j^j£l\ A-luaj 3 Jbj ^jLuij 

. (Aiuj 300 - 1 I 4 /j!J AjS>llua]t SjjiUI AjI^j JI 4 uflbLuat Sjdi^ 



LjjjUuiUj jJt^l (jp* ApjUIl LjJjliJli ^pLu^iVI ujj SjAlIa tiUUA 

^Jjjj 6 jJtj jpJt dijljj AjjI^ ApjJ jijjj (Jj*A\ Li^iil Jib <>¥^ 

jluiSVI 4 ^jjjUit (j\ ^LaJaJt iS! Skj i(jjij£l\ Aj^u jUJj) 

. IgJ ^yujJall uJb^Li tjlitj AluSi 
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(22) c^pfcJI — PJljuuJ 1 3 uljiUI v_svS v_snjoJLszJ I jb*iC\U J-c*SJI cLC9_«ju9jo 


(j\ jjJUJt JjJ AjI^j ^ ^.Loixil 4-kj ~3 

<j£ A^tlSt *LaJUH jUa^Vt Cj jiHt ^j- 4 -laJJ 4 -luuUaIIj 4juj-uJ) lj( 

.[3] jMj jaJt dijiut 



ljjI£j ljJj-uij jllu^L ^ lAJ- 4 <•**"• w ^j-A\ LjULuajAll Sjj^a d^& 

!41a ol^' jLuifl]) c juah ejAa. liA J£ . . . lj^ULaILi jjtu^il 


S^tj AjT ^ jl^Vt 


^jj£i) GJaj ±&k V ljI^jla A-^ tCjjjy ljU£ jA 

jLuioll :^Jbu J^Sj c 4 Ja 1 a 4 ^Jj gjUllt u- 4 Aj< ^ 

*: j jL^Jj ^ \t \ \j1a& eiJl (4 2j,ffl (jjilt ^jlrifi C\'\am^ U j jjJ! 
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(22) c^pfcJI — PJljuuJ 1 3 uljiUI v_svS v_ssjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 


Aj^ 3 J 1 SjLuiJ Aajj£J1 AjVI dAfc cVia^I AA3 *[41 :^jjit] 

: cf&j I *U1*J1 1^ j\c> 

A-aISj AluJl ^ Atuu5]l <jl 4 ^ *U]*J1 (JSl1\ J£Jt ^ aL«a]1 J$a) “1 

aUuAII ^jbua ^j- 4 j 4 A^Jl JjU JSj AjaIIaJI ljI^jxjJIj U jiHl J^uu aUuAII 

4 jl *UkJl aSJj Cn^ U^jVI ^jjit Gi^J U jAj 45 1 (ljA^]1) 

S^-aLaIIj Ai UJ1 ^-uatjVt AlAjj Mj-u4j j^uuil JxAj 4j^15jj ^l^AaaJl AaIuiaSI 
uii j^uu jLuioii (jt ugj : (jji^jjj . GjjUSt sjUj l-u^jjj *Laa 1531 ^ij^vt 

.A^ajjSil AjVI ^ *U US LaLaj 4 

j^31j jJl ^ ^luSl aLuuAIIj Qjijil (j\ aU1*J1 ASJj [,JJU' - 45 AJ U —2 

UUj 4 jJaaJl jJlIH lAA 4 j£ ^UJli 4 ^jLuojV1 Uj] 

. AU-u A-U £jj)j lM\ JjS UjA^> US 

4^ ijjjUiS I^jA^j AjV) dAA (jja-uajjj ^|J*J IjUp 45 ill <jia*j ^ — 3 

L-LLuU £C-Ij 45 ^ »*Uia]| 1 aA> djlAjJ 4>bjVt 45 ^ C^V' ir^l ii^Jd u' 

IjiiLj AjjIjj IjAjju 4 jtj 1^ j\g> cUjVt 4&I ( 3^ 45 ^ jaAjjUj 

JjA^jJl life ! ! 4 jULV 1 4 JJJ>Uj jAAj 4^1] Ij ^JJ JS l^JjAlUi 4^311 LjljjUIt Aj-aS 4 J-A 

!!^L1 4Jj5 5 a Vi a 11 ^Vi A a^i*i a A351L1 45 aH A*uu5j jA 

4 J^ 4 jl^( jj& a£j 4 jAkA^lj JaJI 4 ^aAj 45 Ai) aUu 511 jj^ia 4~~OV *UjjSJ1 Aj^I 4 JAI 

A& A-LuuiLi 4 ^]U V) 4 _}iajj V ob^ C$ ^jUaUILi { ^ A aW 1 AHj 

^JaJj 4^Sft 4 ^b y-^aUJt ^ CaSj ifkj I 4 U jU V AaSIj Ajj&* jA ^Uj 
Aajj£J) AjVI i~n,Wl AIIaS . 4 ^-GaUH 4 Jxa]U A-laIxJI AJLiUJt dAA 4 ^ jjjxjJI ^.U 
4 j^ ljjA^jj 4^jLu4jV 1 jAj lj A A^ j aLuoAI) |AA 4 ^ Jjj^uiaII (j£> 

• 4 >ajSu ojb^t saU) Lr b jkuitj 4 ) 5*31 ^1 ^^>11 a_uisu) 
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(22) c>^dl — ^U-juuJ 1 3 uljiUI v_svS v_ssjoJLsdl jb«ic\iJ J-l>5JI clc 9 _«ju 9 jo 



^jVt CjIC'Luj CluJI (jk JjLu^kj L-UU4J LlujJJ Ljbliit 

digj un^JI UjLj ! Ljblii! ^j- 4 jl^A 86000 £y* jj£ 1 jUit ljSja) JaA2 

.(jij^U jlu^yt Ajxuu jA 

5-b-i^ AjJj rt^^tua] Jju <jJbjVt ^ tjAui&a Vj 

4*6 <jJbjVt &JA j-a£ <jt (jiajVt Aj^U-uiVI CjluutJUt uJj i&I 

4^3L4 L^jI* ^ U^jVI CijI£ Cn^ ;4iua <jjjL 

CA a\.sU ^ Sfi &JA Cut£ Aft] c^jj ^ *.sUi^\ (iljbjjt ( jjj^La tiSUAj 

.(Jj^fil\ Ifl l£ui ljA^I dAA Jj J j Aijlxa AjIIaj 
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( 22 ) zjjzz . Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI cLCc^jucjjo 


LjfcUJt (jk IgJjA lj2j£2Hj tLol\ jlkj Sjjj < 1 \u ai°I Uj-uu (j^ajVI d^A *j 

O^ajVt Ajjjj L&a tSjt)ij Ja^tuulL jUa^Vtj JiuuiL ^jjiJt lj)Jjj i(Jj*1\ 

. J-at£JLi (j^ajVI Ciftli jbuit $juuj 

U S^uJ&It diA j^Jaj CjlAAuuit lj(Jjj JiuuiL A-xuajVt SjuiAlt ljIJj 

Jiuuji IgJjj Uj£ fjt^lStj A^pJL &-4A lj)Jjj cA-uiajVi ^tjiVb ^u-uj 

OJ^b 3 d^A CjIAj SUaJl s-UAxit t jlgJVt LuUJj JLa^ 

Jla A_i^Jt ljUjI£J 1 f'ljjj JjJxll ^L\Jla (j^al^AjI JjAjj Aiui 

Cialij (j^ajVI ^ iau tAiw (jj-iLa 65 CiJajAjl 

l-Uxjjj I L-fcliit Jjlkt JjAS tl^uaau *LaJ CiiLyuji 

. Cjli jI^aI! ^ £jAAl tAA (AllgJ Cajilltj jLjAHj 

£jl3 

Cut£ IgJiik <JjL)A 4 (>ajVt O’ b^J !>“!>* ^1-Akit o) 

LjfcUJ) o^ cb Alj J£ ^jj-v.xXVi Jj cjjj£ J£uu AaLuJI cjtjtiiLi AajLa 

. f La jU^j Aaluj Ljtjti o^ SjU^ 

(jA o^jVt JA A_lAjj ^ 4^1 IAj3£ AjjLjj^ CjLlUc* Aajjjj qj uaiII jj£j 

A^JL-a oj^ iSUaJi c>ajVI 4&1 ti^Aj 4^2111 ^j-atj CatjULlt diA 

. u^-ia sUaJi 

Iaa ljUaj ^Ia&! ljjI^ Jli j Jli Aj- 4^ ob Ujjiuj 

<J1a o-^ 4&t A^Lalj oiajSft ja ^ jLuJ dUA (jl^ (jl A-a1^ ^ 

j\xl\ ^)a ^jUjJ J^Ia oAj ^1^1 jliit tjjfe ljUUU! 

Jil\ (JA AI^U LjUaS 4&t ^jIa LJ^jit (jJiilsj ljU^aa t f k ^LuJl 
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(22) zjjzz . Jl — PJljuuJ 1 3 uljiUI v_svS v_snjoJLszJ I jb^VU 


Ljjiii) CutSj (jA lutll ^SjjjS ljLl 4 Sj (jj^uuSVi 

4jSn\ S3 ^a! 4-illoj CilSLulIj 



Jli A-LuU <j] £.L&ixJt JjSjj tUi 4^1 SCuU AjjIa ^jj ljIj (J^jVI CutS 

AujLjjS kjb.Ug> Cu^a tCit^ail CAIa ^ jA\ Aui^ La Jjjj CulS 

A-luu jLjjt jjJuj ljLuuIjJH (j^4j LSj^ tgj£r ^ljj 5 Aflaua 

4-mIa]) CjjIjSJIj jjaaJb jiuj ^ (jjjjUl Jli 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



jte *la*j 

^ jliit lAA Jli (jA tiuajl C 5 ^ £fi 42a^j 4&t jU^l a£2 

0*035 JjAaj ^jjJI Ajj^uj Ci^j-ual g in< J£uu <j*ajVt jj^xil q- 4 y^ 0 

,(jjjj£Jl Jli (j -4 35 <i5UA *1 jA Lii) 4-La J£ ^ 4 aW i % 

iSlj^U ^Jtua jj£j lujli IAja <jt ia^U 4j*uu*feui]| 4£j^A-aJl lj£1j£ <jAj Uiatj jij 

^ixui Lai % 96 J-jj-all jia-ui (jjjj£l\ jit> 4-iuu .LLj JtlaJl Jjxu ^ixS 

Jli 4-mu LajLc* UJbj 4 % 98 (j-a jj£I jUJl l^A 4-uu ^Lu2 S^Ajil <—s£j£ 
4 -aaj ^j-a 6 (till AAaILs 35 4-luu) U^jVl ^L>. i« IjAi ^ ,Wq^\ a ^jjj^£J1 

. LniC' ^Jbu 4^1 

4-oju Jpu jA (jl ^JLal^ d s-LaLlII 4^Jjj 

jj-Ju (^1 (jlj t(j^ajVl ^ia-uj Sjl^pJl 4 ajJ ^jfiTi { J^ <J-a*j J^UJl ^xj (ja 

. jj^I^VIj CjjIj^I Ufud L-flj-uu jliil liA 4 -uaj /.jJ 

^jj^uaSVI 4-aju 

d^A (jV Lula ?4 _LaHj 21 <jiajVt j-^> <jj^-uj£V1 4-uoj 4&1 Jxa IjLoI 

Q\y^\ 4-UdU ljjI£ jJ JjLj cSL^Jl jl^oluV 4-UduLLaIl ^A 4 -luqII 

gi'y^Vl 4_La£ <jV tjxluij ^ jLUl jla 4-LaiL 15 o-« j£t cg$aJl ufcUJl 
L-flj-uu 4-LoiLi 25 (JA J_i£l Qj'y^Vl 4 _lo£ CijI£ jJj ^LuV 4f£l£ uj^j 

! (jd^Au i ll Sj]>* l-llujj JaA2 SjI^-ui QjJ ^j-a (jiajVl c3j^^ 

Ijj (j^ajVl 4jL3i]l ljLuIISI (j\ jA ^LdlxJl 4-La Lmj ^iSl L-ujiil f^^-uiilj 
^JLu 4^1 4-a^j (jA (jSlj c jji!l ljj-oj l^Jl£ Bj^uiLia ^jolo^ulII 4jluiV C usiyu 
4jluiV 1 (j^laj Mjjjall diA UJJjVl Jl^ (j-a 4 Ajjaj i$j^l\ ui^UJI Jjj 4J1 
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(22) c^jsJI — PJljuuJ 1 3 uljiUI v_svS v_ssjoJLsdl jb«ic\iJ J-c*SJI <^ c .^ juj ^ x > 


Ljli ljjUS AJLJaJt diA VjJj lqjlajuA] qa A-aJUII Aj^uiALJI 

LuUJ (jt 51j%\l 1*1 ^AA (j£j fl Jj t(J -0 

(j^ajVl (j& (jjjfil\ jl gi>^Vt 4 -luojj ljjjju 4 : JjLuu JLujj j£ buL 

uJVt JU^ ljUj£ ^Ai^l *Uj 1 ^LokJI JO 

Ajjaj Laj LjlC'liiil dJA A-uutjJ Jxjj c Jliil £>* C1I&U& (Jj ^ j ,\iV\ll lJA <jt 4S&4 

pU-uiVt A_la£ i4 j ^ili cAjuiuail jjUailt (j-a 

JjL-J) jaJI 4 4LjI^H 4S1 d AA j-aC' Ijjuu^j <jl j^aUaJt dJA A-JLIaJI 

. <>JJ 1 45 ^ 



4jifljV i w^jiajVt A-ji (jiuxlS l-u-uIIa]) jaJI Ui Ua Aj! IL1& 4&1 A -aaj (ja 

Ajjj-a Ajuuuj jr'lj Jli ^j- 4 % 0*03 ^ J-^j bul; Lja iilioj 

<jl ±^j LaLj t<jJbjVl S1 j%\1 A-luuUa A-luuII diAj S^uixib Aj^Ijj jAftj 
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(22) c^p%JI — PJljuuJ 1 3 uljiUI v_sv 3 v_svjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 



diAj ^SjAjit in, jUu ^\~ AA JySj ufctk AJ ^u^aI) <n£$£ 

. Ignk 4^1 jiuu (jl Ink' ^^ajjj ^aHI ^j- 4 

! jjiJL j^uuj V JaIIula 

j-a AAa1\ ^ ^jJJ^ln ^^kt <jVt C5^ tnli ill 

ljIjIuJ) qa A^aIL AAa Anuin ^kl cr £i ^j!~ja 11 Jlk ^Lun La) c AJh luJ' jj^aJ) 
S^Jaa, SiUjlt diAj i^k J£ A-LdLi -ikj JiAnj itijj (jjjjZl\ Jlk Ancnj .AnJaL^I 
^Intj Jjljij Jjja, L^-unlt JaLuni) L-nun ^^A AgjLuUAll SiUjlt diAj il-l^ 

(jj£luj Ana J>ln AJt£ Ank ^A La£ SiUjit injnLuut lit tiSiiJj .Aj&UaII 
Lr k cr ^AA cij ^1 <> ^^-k) ^ Uj^t 

. AnklnH An uj (J^Aa1\ 


L-fljj uj tiAj i^Unlb AnnliLA ljI^jajj uii ajj nijduu Jtk Anun Sibj ^jj 

jjllil ^aJUJt ^Unj il A^kn iHi ^ksj cAjAnlfl]) CjjIj£JI ( jkxj innun 
An ikaJl JlnnJl jUji L-nun jIIaI Si& jnkl ^Jauu (JjIula jlAjjj nij^jj ' 

IfUSlL Aninluu <jin Jjji ^ijjduu tiAj .AnjjinJIj Anltnuull 5 Jla^1aII SjULI) 4# l 

.Jjj£it ^LAjjVI )iA Annn 


jAtjlUt JaAj Cn\S Aih lnlt jj^saJI jnlt ^ Anun Sibj <jt 

AjjlgJt ljLlaHI ^j-a ^.kj iLj];lk (jA Aiilj Laj oj£yi£ AnnjJjnaJt 

(jA fjkt jduall A 1 \hj La-a jjjIj Jit ^5jj IgJt V) IajS IgnllSat 

! lju^La 
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(22) c^psJI — PJljuuJ 1 3 CiljiUI v_svS v_svjoJLsdl jb«ic\iJ J-l>5JI clc 9 _«ju 9 jo 


k iWA *OJ**tf 

WO*»l*H* itllifil CilTH 30KH CO«*Ci.M1 KATO*« 


*/V 

..if/* 

•/V.': 


t 

Vs 




A/V : * 


. r J0 

A • V* f 

a /Jltoi/ft* 


. triVt 
.URt 1 
♦ *//*** 

.;*///' 

ri * * 


1958 60 62 64 66 68 70 72 74 76 78 8C 82 84 86 88 90 92 94 96 98 00 02 04 


<2004 1958 ila a^uaj jLjjI 

300 ^ »1A3 t^LuJl Jlii) )i& A-Uduj ^LuujaJ) jLjJjVI 

IA-^usI-aH Ul^ oj-AaH ^ 1*)^ 400 

(j^ajVi SjjJ ^ 

ufeUi] SjjJ <i!U& Jjj (j^ojVI jujU 2 LjLuyjjilt <jl3 Uj|; Ia£ 

4-aIuJ) CitjliJt A-uaj CluoA^jI ^ 4<aLuJ) ljIjUlSIj Ujia ^ jj ljIj ^jIS Cn^ 

Vjij (jiajVt ja ,2’ JAaJt UjjC' ^ 5 AAjlaj AjhSJ A-lLa^ UajjJj 

•U^jVt Luuj <jl SUaJJ <j£j ^1 ljUIaaJI 

^ja ljJIJjI Cj jilll A-luu <jt ^IaIaJI Uj4^j 
<ja jjjISI dij jV (jiajVt IjjjL vl j-uuii SjJa-aII 

ajaIaJI Aojo's.w 8ja Sjiui^u ^.IaIxJI *vja (jT^it ^5 b tiiiiij Aj\nti 
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(22) c^p*JI — PJljuuJ 1 3 uljiUI v_svS v_snjoJLszJ I jb*ic\U J-c*SJI clc9_«ju9jo 


VI U>*!j ^1 A *\W ^ jji ljIj Cij1£ j^jVI (jl ob 22 ' ^ i£li 

i*u (j^ajVI ^ lj>luiflj Vj :^Uj JU& Cjjlj£il jA InWjl 4&I (jlj 1 $j£ IuiAj 

.[56 :L-i]^VI] (OsjiyiiJkll <3* 4^jS 4&I 4-*kj <3 ) Ia^Lj lljA aj^Jlj Ig^Lua) 



rn.W j£j c^-lnll jLuuAII J-iIoUj jA l_lluJ(j 4-iVVI JliLa l-lu-uj 4_lu2jVI ljIjL^jVI 
jjL-u^j l-lluujj JjAll <j-a IAjj£j 4>-flilj < jjjaLaII ^ 4j nk ljIjU^jIj LjliV^I d4^ 

?4J f^* 2 ^ 2 O*^ 2 ' J* J!>^' C5^ 

: ljIjLuu] il£> Cua*si~ AjVI d4^i 

^ Ijluifij Vj) :^Iaj *Uj£ ^ <jijVI ^ jLu^VI t jV>1 SjtuVI ~~ 1 

•(o4$' 
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(22) c^p%JI — PJljuuJ 1 3 CiljiUI v_svS v_ssjcxlaJI jb*ic\U J-c*SJI clc9_«ju9jo 


VI Uyalj U 1 AJI Ig^Ldli Aj jIa ^ jj lj|3 £± i \£ (j^ajVI <jl ^ I SjLuVI “2 

&j r^bu aJjS ^ t^^iL-al jju 

(jiajVi -2-i^j ^jjii jIuoaIi (jV j^-axii ia& ^ a_laai ^ji SjUiyi ~ 3 

:JU& (til Jj jj£j A-LuXdl^JI jUoaVIj ^Uj^ISIj jj-ufll^VI Jla AjjuJail CjjIj£JL 

jjli 4&I (jlj J^Jb J-uj-lLuaJ <jlj ^bu 4&I A-AAJ ^ J^vi -IAAj VI ^1 SjLs^iVI ”4 

.(Ojj.A^t ^ A 4-Aj <jl) : JU& Jiill 1^ £>Udl 

MSjiKSI &aa <jj* 500 (j* jis 

500 (j-A j^l 4_i j-a2aIj 2007 ^bdl jika ^ aa& ^ill 2 o^j^ 1 j-hs- 4 

Jj^ui CjjilSIj ^j-lnll jUuAlt <j! l^ aAI gJUL | ^Uil e-UJI t a\aa ^ 

Iaa CP Jj>^l 3* (jU^VI oli ‘utfc^b crAi j^b 

(■fcliSI (jjjjiJI jlii AjjuJail uxuull ^1 A-jjISaI tiSU& ^jIj 4 JluiSVI 

•C£j^' 

|AA jj^ia ^Jl jjJuj JaAd 5.1^tj AjL ^cJUISI dAA US <j 1^211 <jl l-u^jlSIj 

jaLiJIj jj!\ ^ jIuoaII j^I :^Jbu JjAj ((jLuojVI L ^y -y j^illj j^t ^ jLuuaII 

.[41 :^jjll] Ijiat ^aSI (jiaij ^Aj,)jl o^dll ^JjI CUlu£ Uj 
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( 22 ) c^psJI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



jLutAlt lifcj QjijJi ^A\ ^A jUa^l qa 6>j*a Laj Jj^al^vi 

djPJlj tg^Lual iau <j^JVI (Jb tj^luiflj Vj) :^Lu ^ill 

.[56 ruil^VI] &a uiJjS 4&I 4 Jaaj <jl UlaLj lijA 

? jLuoaII La 

pUdLiV A^jlW Gi^j 4 ^lj jA (jl jL-oii) ^jLla qa 

j-al 4&I (jU GiSHj t^jljd^Jlj ljLuIIj tillfij jgjl) Aj*j\UW Cjjljii) j| jIxaSI 

lj]jll\ 4 a£> Uj±^ La li&j .djLuuSlj j^jVI J^i <— lsjaj Llluu VI (jLujjVI 
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(22) c^p*JI — PJljuuJ 1 3 CiljiUI v_svS v_svjoJLszJ I jb*iC\U J-c*SJI cLC9_«ju9jo 


Htj) fUalll tiA yk i fAjai J <> ^Uj AJjL 

:S)2JI] (ItuJilt V l&lj J-wultJ CjJiit V$ lgj2 AuJHI u^JVI (jk { jlU 

.[205 

^1 O-0 (jk ljLV) &aa CjiJj j£j c^-Ils jLu4j ^jbLkt jLui£ Ai jIuiaII <ji] 

jijjj A-llc* CajHII A-luoj Aj3 <jj£j (j^ajVI ^jj ^Lluj AjL ^1& 

. (j^jVt jLuiij 

! jj^Jb j^uuj 

HI J-*Vb A-o-yS’ 1 Ajjjj SjLuit ^jLj i(j^ji\ JJjILulaI AaUxaII LjtjluiVt s^A Jia 
Jjaj uijAdu (Jz)\***si 1$ ^ia* 4 ^Aj Aujjxit J^Llt jb 111 jS! LajIs- ^aLaa!) 
ljjjlSI (j^ayl A3 *j A^luJI ^ j£j V) :^>Luillj S^L^lt A-b^ Jj*L tjjl^ltj Iajj^ 

,[^1um aljj] (i)lg-ilj 

jj£j jlixaVlj sLaaSIj jl^jVI <jl L$J^i uftjjJill QjAaJl liA t# l 

La UAj tLjljJA-silj yl^utVIj ljLUlSIj AIjIa Jyb^-ualt a 1 a Jaa . if s Llluj <jj£Iu4j 
^Jbu <j-a u' LnlC' (Jluu dlllj . UjJl^ ^jL^jI ^ ^LaIaJI 6^£jj 

CaIs^I r^^Lull Aji^ Ajjj jLul JjSj ^Jbu j&\k jUiluuVt b>* ob 

L)^J Jb^b # ijtjAa frU-uilt J-uyl * tjlii Ail ^£jj tjjiiluil 

.[12-10 :^>j] 9^ 
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( 22 ) zjjzz . Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-l>SJI cLCc^jucjjo 



O-a cfAj ^Jl^JI AqU\ a £j\ jIa^VLi 4JaSlLaJl jj^all jaJuj 

ljI^aaaJI CjjI£j t b\\< ,pU j ^Udu SUai a ^jj CjIj Cut£ c^jaII 4jJI^ f ^ 
4JlSj j.^Aull .^Jj-aIIj jI^jVU Ij \~a~\ V»a£Lula JjJU L-flj-U4j t 1 ^a£ j^uiajj jtgJVIj 

• LaU 

Ci^aII 

UI Ig^l^ti AjjIa lajI£ jSj (j^ajVI difc U! 4J! /r S'bu 4&I *Laaj (J-a 

I^aS IuiAj VI U>aIj 44^1 Aaju jiuuj 1^ j\g> j2luul A^jjaj SLaJJ A^Jlua 1 ^ >j 
ja£j (j\ til U> aIj cUl 4&I 4-aJ^l <j! Jju ^^aaaII <jJ|ja]| |4& ujjajj 

4j j^jVI lj>luuij Vj) ’JlftB (jiajVI jlaAJJ ^1 AajajJI OjIj^JI j-uu UaI^J 
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(22) c^p*JI — PJljuuJ 1 3 uljiUI v_sv 3 v_ssjoJaJI jb*ic\U J-c*SJI clc9_«ju9jo 



.[56 (gn.AMl (ja ujJ <uil <L»kj (j) UlaLj djfrilj Ig^Lual 

uU£ (jTjAll (ji ull : JIJmJIj 


• Steve Koppes, Carbon dioxide may have acted as Earth’s ‘thermostat’ since 

earliest times, Chicago University, Feb. 15, 2007. 

•Modeling a Short History of C02 Concentrations in the Earth's Atmosphere, 
Science Activities, v29 n3 p36-38 Fall 1992. 

• Global Warming: A Perspective from Earth History, University of Leicester. 

• Earth's atmosphere, From Wikipedia, the free encyclopedia. 

• The Carbon Dioxide Greenhouse Effect, www.aip.org, August 2007. 
•Evolution of the Atmosphere, University of Michigan. 

• Jeffrey Chanton, Global Warming & Rising Oceans, American Institute of 

Biological Sciences. 

• www.climatehotmap.org/curriculum/climate_change_guide.pdf 

• Global Warming, www.doc.gov 

•2007 i 2 ^aj^a tS^^Lall ^a-aVI (jc. jjla-a 


65 


( 22 ) zjjzz . Jl — PJljuuJ 1 3 uljiUI v_sx9 v_svjoJLsdl jb*ic\U clcc^jucjjo 


f A-uuUil 4j]a a (j&kSk 



cuxJiiC ilJjJuJ (^2)^1 v_5vS * >°9>JI CajlLc.) cJ 99 JjoLu cJiiLoJI 0_Xii> v_sv9 

....cu\j| OAifc v_$s9 Oj^juO OjJ*2jOJ OljjjJI cL> '-a^9 v_Sv^JVI ^LJI 
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(22) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv 3 v_svjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 



^Jou4 4JsJy jiail (j\ ^ ^ oJ^ilt UjJaj 

CajI$j 1 ^j£ ljxSj ASjla o'j cljIHIj ^JUalaJ) d^A o^ UjJ^j qa 4*uuLjJ1 


^ * fjjlt Cui£ * fM) J^US Jj2j .fjjlt ^ 

0-4J c)^ O^ J^Vt 4& C 5 ? * UjffiV * 1 ^ jfe ^Su o ^ 4 aAj (j ijVt 

V 4&t icj * ^L2kjit jjjxit jAj i> Luu o- 4 J-uaI$ 4&t £jAj ^-4 >iJ 

^Aj U ill SlpJt o* 13^^ uj-^-'y * oj- 4 ^ V o^dll Jliit l)^j 3 &I L 

[7-1 S3^' cP 


?5jLjlS) diA jA Ia2 4^laS) jSj^4 ljL^M dJA xil 

JjIjVI £)jj*mAa1\ U^uaS La£ ((jibjVt -Ja 2 a I^jL tg^jH <j\ o^ J*j 

A_sVi &4A vi i S)ajla (ill H a JAj ^U-4 tillUA o' ^Jbu 4&t 

Lj^LdHll o- 4 4J^j 


^j^uoAaI) o' Cii^bji d^Lujlij CjlLLIj 3 Hjia Ija CiUU jJU 

o^J lPI fJJ^' o^J Si$ lS' u^?' 40^ (u^j^' o-^') ij^ <9* ojj^i 

.[1] J2lA \ \lfa AUj^aW AjUsIaI] J\ C\\aW JSlA\ jtj^i LJjxi) 


(jijb 4 -^Ia CluuIj 4^1^ (c>ajVt SjLiC' o' jA ^UjI Ciil (^ilt o^lj 

O^jl 4 j±^j ( 3 jJ (j^jH\ Ajua (Jilaj 4-sVi d^A ^ ol^' o' 1 $' tujjxlt 

o' Ijjj^n ^1 ^j) l-uuuj ljjSVI jA ^jJVI o' CJJJ^ 4 ^' ^-2 ^2fii dliHj cA \\t a 
.4^uujU1I Aaj 42^u o^^' 45 ^ Cjtij S$ 4£jla1\ dJA 

V o-^' iC ^J jAj o^ ^Jbu 4jjS CiLalj 

Jjij 64 £^laH ljjIj duA lIuaII jaall 4jUaLa £fi> \J1 a jh£ o 4 jd ^ L^>uu 4 xjj 
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(22) c^p*JI — PJljuuJ 1 3 uljiUI v_sv9 v_snjoJLszJ I jb«ic\iJ J-l>5JI clc 9 _«ju 9 jo 


V) .Waaia^ JS dJj3u (Sy** i$^ (jIa-llm r^bu 

lj)Jjj .[1 : ft^uuVt] Jj^ajil £ja*uJI JA 4jI LjU ^ tlSjU 

Jjju *j 4 " (j^ajV 1 ujjSV I^jU ljjaII j^J! AiikLa ^Jbu 4&t 4 i : ljVJLulIII 

(^t .V>AAIaW AjL dUA JJAJaJ) .WaAI^I 4 flA/lJJ 


{jJfej A-^jlaSI ljxSj AShuti (jL Jajj^pJl CiLaL 

cj^La jL£ cs^J <-*lt (I)* ^a (j& Jjlu ((jiajVi ^ ui^^ UU-uu <^1 
uL£j ?Sjjj£J( AiluusJt diA £& ^^Aj "ljjSV(" ^A o^jVt dJA UJ^ uLSfl 
Aaj£aII Aid ^j- 4 AiLuu^l (JjaAj (j\£> jjL jAj "JjuVV jA ^a^VI ^waaII UJ^ 

?ljLV) diA Ciljj Qa 

^jjj ?Aa 1£JI diA ^.iklouj 1 jL&1£ AaK Aa^SL ^JUj 4&t (jl ji : lIiI^Luuj ^ 

La IJAj ujjUa^Slj Jjjfiill ^jxaJI ^^51 1 Aa 1 £JI ^Aj 5 Jj^a^AaII ^A AaK 

. UJL dl^luu 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI cLCc^jucjjo 



Aikl 4 AiKlai 4-^UJa^Vt jLaiftfLi Sjj-^ 

^j-ls A hjj£> 4 £jla tg^2 LJjtJ J£ AaU\*\\ &4A (jj JjiLj 

Ajju £jtuJt cf& t^A <jl£j *Lajj£j ri^Tilj 

.^iuuj Aj]^ 4&t ( jlua ^JaC'Vl ^5-ilSt 


A^i£ii SjjjlL* ^U-4 

(j^aAaJ ^jALuA\ ^IaulSI ^^u4j -iL ljIjL&m ^um ^JIxj 4^1 4jb 

^ ^ i ^jxgjj r |^Udu j_luj (3&Lua£fl) :JUs ((Ulilt ^IauaJI^ UUu^ ^L&uj 
(*.')* " jjj*J! JjAaj iil!j Ua4aj ^jjLus^u l ill »laAill l jj l&pl zIaui 
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(22) c^psJI — PJljuuJ 1 3 uljiUI v_sv 9 v_ssjoJaJI jt>ic\U J-c*SJI clc9_«ju9jo 


(JA (jAJLAJ (Llllt) 4 -aI^ UAj .[12 

UjjjJ Luiilj LJ-pAU4j .AjLLuJ) ^La^uJI LjULL (JJJ ^jllLuJ) AjjjhW jAj ^JJLA 

.[2] c>ajSft (> 


^ixi ja 5&M LjtJftJt ujl ^JVt ujlJftil (Ja ^ %A'ty :Uaj( JjLj 

Ufcj Luiit cjIL/iaj U 4~a 1£ (jjj^uui^l j^-uAjj .[21 :5^uJI] 

^ OjUL (ji^M) (^ji&t) J V 

: ljIajlII Ijj) qa (jjfi'jA (j±* AjV) 


Lj(Jkit) -1 
(jjiSft Ljtjkit) -2 


4 j^Vij ji-udVt (ja£V 1 )j LaA (JJ-ujUIa f Ul g^J A_sVi dAA ^ (jjj 

jiu^Vt Xwaftjj J^Jtj ^jJVI iaJU 1 \~\^\U,ss A ^ 4J& jjxj La£ 

•j^b 


Vj JA V] ^4^ Vj ^4*^3 J* Vj 4^ i£j^ c> oj^ La) :^l*2 Jj2j 

A-aIS lj^I^ Ufcj .[7 :4 JjIa-aI 1] (IjilS La £ ^3UA jA V JI ', Vj LUj g-a V"' ; 

J-a UA ^±kluuj ^1 *LaK J c£)jj .(jj£t) 4 aWj CjluI ^ IgiV cJ^I ^j*-aj (^jJt) 


?4jVI ^-Aj uL£ 

^.ifav^it <jJfc La£ tujjSVb ji^Vtj :Uj*^ (lH^) ^Ll-a g* £p) 
4CilaI 1 jA-il) <aL1a l^jj ?C£lU( cjLLdil blfr j 4 i*/Vn ^pijj A_lu3jV) S^£it ^Jauu 

.Ljjxit (j^ajl fjjU <j*J LJJ^I ^A :ljj)&M -1 
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( 22 ) c^p%JI — PJljuuJ 1 3 uljiUI v_sv3 v_ssjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 


lj( j±A JjUD Vj Sjji-ua l^l^Luua d : ji-uaVi -2 

ljI^U jL£J) (jjj^La Jjjj ^pljj U^jVI JtKwi AaLuu^j 4jjUu tilljj 

tjAflVn t^LuijLJt ^Jouu J2hfl ^ AiJaUt d^i “3 

4ia&j]t d^& QA ^jJ! ^JUJI ^ iahjj Vj cLj5j I^La 400 j^ji) ^Jauu 

.ljILj^aII jt*l (jk &±aJ U V) 

(# j1jl 4 (j-^ua cjIjJI jt JiLuuVt Jjjj ^ulaII iaJ Uillj 

(j\jjS$\ ljjxJI JjSj :(Uj| ^JL4 <jdUj-dULll Uj.ll JII 4 II Jjau4 

Oj^ O' V A\ r^jVij : • [3] 

.[4] (j^\ji\ jt Jfl-uuVt jA 4 -aI^I ^U-a 
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( 22 ) c^psJI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



c^LujjUit qa Aaj ^-uajj Ajc.\\U,^\ JIa^U Sjj^a 

Aj^UIt qa \ uiyfljJt tiAj (c>ajVt IfL Q\j£1\ Ifr&uaj Ailaialt aiAj 

. A-uilxJt 


djLu Jj^Jt JjS d-iaJ U A^T^Ut ljIaISJI ^ JVuat A-laIxJI AiAll &JA <jt 

Ifijbit Aj& 4&t jj£ Aj£ ^ lM jij (jt^t ojj?^ 

.[82 :*lyuM] 

ljLu^Uj Aj! jjaj (jl l-5j^uu ob^' L* tit UjI jj5j AjV( d JA (jt 

Ajjlaj ££ t&vW "" UiAj j-uult U4^ jt .^JUj 4&t ljU£ Aj) uil£ JjJj tiAj 
ObAit AaJ 1 4 nj cLabaj l^uaSjj AjjlajJt oJA ikis A_ii CuL A-laIC' 

. ^gjdt j*uu*aj jISaj (jLaj 

J-abultj A-a^-3 ^ AJ£ula V cgjAJt (jt ^Jj£lt (Jb^lt Sjxa <jt 

jjJaj 1 a£ a djj^j AJ£ula Vj tusut A a£ Aj Sjilt ^]lcj cA-jjU . aj AjLaK 
A_l 2 (iilftlt ^JtSj 4djJ^ Ig agflj V s-Llui) Aia ^jL Axilt c^ixit 

feLA^lj j-uult JjalS JaLui ljU£ jA tj^Aj cALS £)* A^t IAjj ^1 JjjUa 

.jj^axit 




www.Earthlmagico.de 

http://earthobservatory.nasa.gov/Newsroom/Newlmages/images.php37img_i 

d=4827 

http://en.wikipedia.org/wiki/Dead_Sea 
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( 22 ) cjjaJI — PJljuuJ 1 3 u JUI v_svS v_snjoJLszJ I jb*ic\U J-c*SJI cLC9_«ju9jo 


-1 

. jjAaJI o^l : A_ij|^) jj-uulflUJt —2 

.ljj*J( jLuJ — 4 jlU) a -3 


Jtfji JLaJI 
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( 22 ) c^p%JI — PJljuuJ 1 3 uljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 


0J^l3 c Uxi5> v_$vii9 tCLosJdC 6jJ*£Lo Jc%j uIj-qJI O LoJS ^jo cLcxlS JS v_svS IciiJl uboLJuj 

IjSuJ joI9JljuuJI olio cuoJLc cLjijJL> ^jJLsii ADI U 


l$j WAj Sjjji IgJl jaju cJaj 4^1 ljLS j- 4 A^T a^A 

.[7 :Lu2t] (blj <jt ;ilj) :^Jbu AJji ^j Sj^Ij A aWi JU^St t . lAjl^^tj 
(jt t Jjxuu { J^» jIjjVU JUaJt Ajj-uu ^ ^jxaI) Ija Ja :J|>uJIj 

Sus ^ JLaJt 

u^b .^bu <&\ AjC' ja AaS ljjj V jpi jl^l Iaa ljLoIS ja A-aIS JS jl 

jj!L jt JjaJI j£aj ljLSj Aja^a <jA Iaj Jjjit jA La : JLuojj Aj^M D AA jjJjjI 
jbjVt ^jifc' JUa ^ CAajVI j^T ^ Iaj j^aj^aJt 1 A£j ^kJl Ujj^j IjIa ?(Jjj 

(jf* A'IaIxJI I^aS] J-uajj ^jUl] JpULaJt ^yA Iaj 

(jibjVt LAJJJ Jjj j£ SjLiC' jA Jja JS jt ^.IaIxJI uLuu£t A-lusIaJI ljIjIuJ) 
Jj^ii jt qjjj^ . A_LuajVi S^aaII A-mljj fUj) uflluuSVI Iaa jSj . IgJljjj Ai^j 

jilj ;1^ja jjUl O- 4 c£h ^j tAJj^ ja jbjVt j£ t a Vi Vi AiliS 

!Ut>5 Vj jLjaSM uiV^f jlbjSM j^b C5^ JJ*^ jJa*A 
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(22) c^pfcJI — PJljuuJ 1 3 CiljiUI v_sv 3 v_svjoJLszJ I jb*ic\U J-c*SJI cLC9_«ju9jo 



JLaJ! JIa JjLi Ajj* jJtua a.j (>a;V) 4 afor a tJjjIlS LsLaj 

^iaui <jj2 Jjifiil V) l$i« jjJJ Vj cA)Vt <jlaL <jk l g a>\ $ l$jjj flax-a 

. l£jd Cil)A Ci^Vj o^J^' <jlSi Jj^il lift 'ijlj .(jjzj$\ 
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( 22 ) c^p%JI — PJljuuJ 1 3 uljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 


AJ Jja <jl ^Aj VI ^ jjil L^jJjjaJI s-IaIC' £ja^ IgA ljQjjju A-laIc* AjLiL^ dUA 
SjJu£]| jSIuuj JL^JI j&Luuj ^ jIjjVI diA Vjij <<jijVI ^ ULa£ Jjaj Jjj 

<ja A-xuajVI S^uiill ljjjjjj A-g^ (jA Jj^JI ljjjjj Aaa^a Jj jJli c AaJsjVI 

. AajLj 


c^jjj-uJlSI ojaII a Ala jj^LII ^IajAI ljIAj AjaIxJI AJLSaJI dJA 

ljLIUHIj (JjjUSJIj Ajj^iilj c^jil (ja ljIjauJI ^IaIxSI j j4-^> LJ^lLaIj 

IaIaj jUjVI^ tgJ Ul>5 JSl\ JUaJI ^jaa (j\ ljUjI ^ AajHIUj ...AiaAUll 

! (jiajVI (jiaL t ]pA jL£ (JaLuj Ajjj CjliluuAl Jjaj 

li^ljil Aa^jjaVI UAhjij-iaJlj AaIuia 3 I AjaA ^Jja Aji^j jJA j 

It's now known that most mountain ranges are underlain by 
.crustal roots floating atop the hot plastically deforming mantle 


jj& j&kjj (j^ajVI Jib -Ijaj l;j^ dlljAj JUaJI ^Ima <jl Aj uflpXAil ^ja AjI (j\ 

• Oja Jiutj ufcliil 


: "o^jSfl jjpu n 4 jU£ Andre Cailleux jj^aJI Jj5jj 

The mountains, like pegs, have deep roots embedded in the 
ground, These roots are deeply embedded in the ground, thus, a 

.mountain have a shape like peg 


d J jaa jjAaJI diA t<jibjVI ^ AjLaS' ^11aj Cr j-S jLjjVI A-luij JbaJI (jl (J\ 

. Jjjil AjAj JjaJI Jiui (j\l tilliij U^jVI ^ Jaaj 

R. Carbonell, A. Perez-Estaun, J. Gallart, J. Diaz, S. Kashubin, J. 
Mechie, R. Stadtlander, A. Schulze, J. H. Knapp, A. Morozov 
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(22) zjj > Jl — PJljuuJ 1 3 CiljiUI v_svS v_snjoJLszJ I jb*ic\U J-c*SJI clcc^jucjjo 


c Lijji (jh (jk CijZJij jjia. Jja 1996 ^ 

jh£ 50 40) Cil^wtfd (jia jVl <_ji ULafr Jl«j JL^JI a JA <j1 1 j.1a.jj 

[5] (js- 

»L a i«Jl <jl dJa&V jj-iaJI Jja .j CiLu) AJ^ta. <ja [6] j^1 u^i ^jij 

PEDREIRA D. ; PULGAR J. A. ; GALLART J. ; DIAZ J 

‘ob®^ bb^ ^ j»Aj <Lal&3l aiA ias ( jjj) < _ r i*3 wedge Aal£ 

, f i: A aKSI a^A Ijatuaj <il!i!j tJL^U AJLiia. IjUj! Ij.la.j i— iljaJ! ?|3L&! 

!Ujfl jAc- A*jjL <iUi ^1 ^ 2 ua ob^' u' U"“ 

. . . la-La j£l U!>j 

^kil (j*] (J _u jAj jxLuij Aalfr 4&1 ( _yiua .laa-a uLlb <ja (jjj.oli lift <jl£ 

Ajjjj jjfr 1 aj<ft t JUaJ) Jja. g-mjj ( _ # i!l jjtil , ,.VI ^ji*Jl (ja 4_laj (j£j ^j 
uj jA ^alxll iiA A_aifr ^gill ^j] ?jtjjVb JLaJI aJA ^A*d uj AaAUla 

.^buj Ajl aud-u Jjiaj JbaJl 




1- Underneath the mountains, 

http://www.geology.wisc.edu/courses/g112/mtn_roots.html 

2- Mountains Have Thick Crustal Roots, 

http://walrus.wr.usgs.gov/infobank/programs/html/school/moviepage/06.01 .23. 
html 

3- Andre Cailleux, Anatomy of the Earth, McGraw-Hill Book Company, New 
York - Toronto 1976. 

4- Mountain, http://en.wikipedia.org/wiki/Mountain 
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( 22 ) zjj > Jl — PJljujJ 1 3 uljiUI v_sv9 v_ssjcxlall jb*ic\U clC 9 _*ju<)jo 


5- Crustal Root Beneath the Urals: Wide-Angle Seismic Evidence, 
www.sciencemag.org 

6- Seismic evidence of Alpine crustal thickening and wedging from the 
western Pyrenees to the Cantabrian Mountains, www. cat.inist.fr 

7- Hemin A. Koyi, A. Geoffrey Milnes, Harro Schmeling , Christopher J. Talbot, 
Christopher Juhlin & Hermann Zeyen, Numerical models of ductile rebound of 
crustal roots beneath mountain belts, www3.interscience.wiley.com 

8- G. F. S. Hills, The roots of mountains, http://www.geoscienceworld.org/ 

9- http://www.nature.com/nature/journal/v417/n6892/fig_tab/41791 1a_F1 .html 

10- David James, Earth science: How old roots lose their bounce, 
www.nature.com 
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(22) zjjzz . Jl — PJljuuJ 1 3 uljiUI v_svS v_svjoJLsdl jb*ic\U clcc^jucjjo 


^ cjU£ Uljpj 

♦♦ ♦ v 

A i a \cl 



illjLj cJDI ul <Jl* 5 3 ,jJbJI /JLsJ CUxxisdl v&SLl u b w> S2i. juJU cJUboJI 0 _\j5> v_5vS 

....LJ 9 J> <jjo Cv_souj JS v_5vS ,JjJLi%JI ^Ljl-V 0L09I2JO Ojs> A9 ^__5J Ls2j3 
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(22) zjj > Jl — PJljuuJ 1 3 uljiUI v_s ^9 v_snjoJLszJ I jb*ic\U J-c*SJI clc9_«ju9jo 



AiajiK,ati jt l_u£J1 ^IaIaJI i*nW jj£j A-HlUl AjaIVI AjIAj ^ 

Jiui jA laj J£ui jA Laj l_u£J 1 dJA ^A La <j£Jj 

ljI^Luu) Cn^ / j-ua*Jlj (j^ajVI ljj^ Aluu uLS! (24) Ala 

£11*11 ^ij .jHaVt uflVT pUjjLj AjJajVt S^it <j^a AjluuLui 

JfcUit c-u£jj CjIajJ 4JU : j^uaxil AlSj £fi> AJAAa AiAj HjjoIj 

Aijxa tj&Ualuut * oj<* LjLajluaH ^j-a <il!j jj£j 



AiuJa <jt Ijia^V A5j tjjllli jl^uul ££ ljULIa :j h ^ jjJI ^LaIaII Cajj 

(jijVt IjjJ-uu JS) :^lju AJjS j£a2j UAj .(jiajVi j-a£ <j-a (AAa-a HjjLj 
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( 22 ) c^p*JI — PJljuuJ 1 3 uljiUI v_sv3 v_ssjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 


SjluiJ A_sVi dAA !!(<jiaJt \±* uL£ tjjlxti 

.(J^jSft y* LJJ&A 

L-iIVt JUx 4 -a£(^)1aH ^j- 4 Jdx 4 jlLs pUaj^L ojl^Lit Ax) L; 

lgj£ Ljj^ia Ujbjxlj 1^ \j\Vn UAjCj Clux* 4-luu u^l (24) -1 Jjju IgJI <jdjj 

(j±i JajjKati J 13 j Vj c<1uu J^Lx (jjoiSai) 4Jlx Jox J£ 4 jL§A Jajixx 

(^j~nl\ ^uj! 4Jla]( d AA tj£ila| cSjIall dij Ala jA Ld 

Uajjlxdt 



4j)Aj jl>uul ^ (jjlluA] uflVT l^-i^ ^^4 AjixJ! ljULiL ^IaIxSI Caxjj 

ljULJs c-jjjia (jlA^l\ j^axl\ £UjLj <jt (,A\\yO> *L<uil IjAxj A3j ijjix]) 

.AdxJI 
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( 22 ) cjjaJI — PJljuuJ 1 3 uljiUI v_sv3 v_ssjoJaJI jb*ic\U J-c*SJI clc 9 _«ju 9 jo 




jjju Uaj]a^ Aj £ ‘lA* 1800 O- 4 4 jJa ^j- 4 

£Ujtj Ui 4&t ui^ i ift ^jua jjjlajli t )4& l$J j-4 4_il<aj AA^ja Jok J£ 

4&t SjjS <jt dj4j <jt (j**& 4j(4j daaai] tg_a2 jj-uoj <jt Uj-alj (jijVi 

. jjjS *<j-ui JS 4&t (jtj c*LaU£lt ^jj 

djLull <j*aju JaU&lb Ij^ali La4j£- g,Luafl]l ^ (JJ4 aL ljjj£j I^jI J 4_jiajdi 

Sla-uj l^Jj^i <j^a tj* J£ ^ jj4^ji Ujil^j (jifljV! CalaAuj Sjji^aJt 

(jj-aLa L-iVt 4 juj1 JjS 4J1a <2jjua AaJxuuijj jj^Ualuil 4LjLajix^llj ^l£l^ 

!4_Luj 

4_l4£j 4-jjjj £jjj |4A Ajjj A-ui)jJ J^Lk £ya lg-ilc> lj-b*fl„^ CjLa jiauail d4A buL 

! »LuaAli ^j- 4 4 -jj)4j SL^J JjIjT )j4^j i^uk AjoCsaW c bui V I 
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( 22 ) c^p%JI — PJljuuJ 1 3 uljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



(jA Ixjj <ja cg$aJt ufcUJt (jjlkjj Jaj^j djLu]) j] 

A \a^a IgJtj AJikiaJ) jt^uuVt j^ju I^ji <jjjj £Ia1jl11 Jj£ 

.SL^Jl (j^Luul ^A jIjaI) dAAj Ajj)^C> ljUjjaj 


ja£ J^Lk ja tjijC- *162 t<j!bjVi CjULIa s-IaIc* J-4 AjLulS) dJA jj£jjj 

^Via (Jac 4 ^J] (jjj^UIt ±^1 Jjj cdlij <ja jj£) Jj 4<jJbjVt 

(JA^LaJ Jjju I^jI $.IaH (JA (jA Ajj£ ikl UJj£j .ajU J£uu Aj&Jja &La 

L-fljjIa ^ (jjjjjuj jjISjj jAjit til Jj Aja UT JVp V Aja ljUjI£ l^j IljIjIuuI) 
SLaJI Jiui ^IaII IjA Jj\Vi J^Lk jA uajauj . ty^l\ ^IjjuL A-muli 

l(jjJihl\ AJIaj jajII vilSj ^ 
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( 22 ) c^psJI — PJljuuJ 1 3 uljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI clcc^jucjjo 



IgJLuutp J£j SJ4jlL a Ljllki Jjaj Sja-ui pJA Sjj^ 

jt^Vt d^A C5^ 4&1 (jKu^ij t^j-Ajlt <j-a SJda-a Spfi £ujIj UJ^ LgJt U^Ai 

a "1 a jIva 

4ia jia-A tji^j JLfld t^lyuVI JJ-sjLj (JJJ^Llt £-a jj£jj j-aV 1 t^A (jt 

4J-A <J-A JJ^V -5 JJU AjjjuaJ A 4^4% (j^j La^JCJ . ^jluijVt LvLi (J-A 4-ji^ j£ J^b 

diA LUj 4f l Ja ji^A j Jjaj-a J£ <jl Aajjjj ^j-uj Ajw-m ulll 

JoujjIaj AjUL^Ij^aj (41uj uLS! 4-La JjS yjilj ^jLmjVt ^ili J L_u£p :^Ua*Ji 

MAjI^uij 4JtJ£ 4 -^jj dj-A^ 

<j£ij ljU£j jj ja^a J£" ^j) LjUiax a] 1 diA <j-a S^UOt <jj] 

UAj . JJjJuxJl (jk lgj£ LJJJA L-flJ-uiUl O^Aj ! Ljjjill <^A <-jt&Jt tiA L-ijjA 

l^jj ?4Jaji% < All l_u£J 1 diA t & uh Jaj j£ 4&t ljU£ A^jj Ja : J^Luuj 
4ju Ijjjiluul diB :)jJl3 LaA^ ljj-aI) 4xj CjuH (JJj^IaI) (JjG'A 1$j 4&t Jj <^1 4-sVi 

.51j^\l (JjJjJU 4 ift UJ^pi 


Uii£j ^1 a (j^ajVI La LLaIC' :^JLu JjJL ?Jaj j£ 4&t ^jIa! IjLaS 


•[4 :<j] <-jL£ 
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(22) c^pfcJI — CUJUJI9 uljiUI v_sv 9 v_snjoJLszJ I jb*ic\U J-c*SJI clc9_«ju9jo 


a JA (jA (jfr aUuVI J-a 4ij*-a *^<k~. ■■*» j>wull <j^j U£ |j|j 

?Ja»j j£ jil ^Jxj uL£fi AjjiaJl ujLojlx a JI 




http://earthobservatory.nasa.gov/Study/Paleoclimatology_Speleothems/ 

http://earthobservatory.nasa.gov/Study/Paleoclimatology_SedimentCores/ 

http://earthobservatory.nasa.gov/Study/Paleoclimatology/paleoclimatologyJntr 

o.html 
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( 22 ) cj^dl — PJljuuJ 1 3 uljiUI v_sv3 v_svjoJLsdl jb*ic\U ciccpjucjjo 





0Jc>3 Lo Ijl&3 (djs>l ^jJI lSI !£Jl^> olS ul uljijJI jS§.j 

\jSuJ t I jljjijL)uj\J cUj3>^5 ^ 3 -LzJI 3 I 39-Q-j^jJI 0_\j 5> ul Lcul I 3 _)l >33 jcLxxJLsJI 
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(22) c^psJI — PJljuuJ 1 3 uljiUI v_svS v_svjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 




(AA (jk AjuAj *t3jJ Sj£ UI>S £jliJI <ja A_lu3jV( Ujj£J jJsjj LaAj& 

Ljl&A^ajJi (Jjj ij$l\ diA JU^V J^Aj LaAj& o^j t *jAA Jii j-uu(ji( 

SLaJtj A^pJL ^cju IaIIC' c^HJ ^AjjLaj£ c£HJ QljlpAVtj CjULulIHj 

...SjtpJtj 

o^j 6 u ^ j ^ f ( o* ^ u * 4 j ^ iSj jjvjlt ( j ( ^-^ IaJ ( (jk a£j 

CjI^A^jj Cj()t>iAt (ja <jjUj (jiajV( *()*( £j-a* <j\ (j±£ <jaL5]( SJ^aI jjlaj Aju 

A L> a Sj£ ljjjI*j (a( V) l*J (Ja^j Vj lj(}^J( OAaJl AJSj diA 

Sj£J( * 13*1 £-la* <j( QjAaJl jxkJ( jjJL £At . A_lu 3 jV( lj()^J( (jdujjlLa tAJAaJ 

^ ♦ # fi5 «* * 

ujAa A j& A*j La (aAj . j-a1uia p4«^j ^ljjj jlj^luuL lj(^A (Ja ^jUj AjuiajV • 
:<jjUa](] ^XuaH CjIa o^ajV (j) : JjA-^ <jibjV( oA£j ^uJb Cn^ ^bu 4&( ljU£ ^ 

.[12 

AJLa^ I^jI t lj( 3^ LfSU AjL^JI dAAj A&L-^ii d AA ^jla jlalj 

l3l*^l lAA (jdu^l Ajj£ 14 jPI CjA^j a£j (j^ajVi *La 1^ l^ijju ALIj 

A£lui Vjij jjLuu^S) ^j-a AjAxJI l-lujoj AjuiajVt Cj(^Jli VLxJalj Lla^ 

.& jLuu ^JLu 4&( Aa*j Aif'LuXd UbLual AaJajVt lj(^J( JA& <jl U gjA<-flJ( 

(JJj-uJlH UjA^( a a!a ljIAj A_lu3jV( S^uuA]( AjjHj <jLi j^Ajj <j( uj*jj 

ljLuuUaII IAAjjj A-laIc* A5jA^ .UjS jJu£ Aj^Ijj Jjjj Aju ^1 

Ujj-aj (jJbjV ( J^aS* ^Jj UlkJ ji jV(j .JaS^ ljIjIuu Aid V) CAajVIj ljjI*I](j 
1 aj?^C> Wbuij Cuj tLjl*jAl( uflVT ^Lu Aj^JHa SLl^ UjI^ 

.A^ajIa A 1^-LKj ^ SjfyflUl ^A^ti djauj Sjjj£ Uajiu-b a]jjj 
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(22) zjj > Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb«ic\iJ J-l>5JI clc 9 _«ju 9 jo 



6 1950 Mauna Loa Aahuj ^ Sj^al^t ^1\ jps* 

,^l\xl\ (jk iSatuu jj£V 1 <^A AjLkioJ) aJAj 
oWSt tillii .Aj-uajVt 8j-i2fl (jk S^aIuia JjJjj AjLi ^j- 4 t^A 

jIaj]) ^is LjiiUujit j^Lk ^ ljI^j^isi diA ^ u^l^j 

.[6 : jjiall] ( :^JUj J jjl& Ij^j^1a1\ ^a^1\j l-l$ \1\ Aiuii! A aILa 


*U1I J^LuJJJ Sj^^IaJI ^XA^Jt LjSdfij AJxuU £x£l}i ^ ^l\xl\ jl^J JJLA^S 

V l^iika ^211 Aa jfttti SjtpJt <> ^ Aijauj 

(jt ^-Jalouj V LuaJ AjI V) A jj £j AjL*£j ^IaI) J2j qa (j^j <■ ^IaII 
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(22) zjj > Jl — PJljuuJ 1 3 uljiUI v_sv 3 v_ssjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 


jUuit \±\j) :^Jbu AijS ^ d La bfcj j^jit *La Jjjauj ji-uul Sjt^ua JbjJ 

.[6 :jjj£Ut] 



La bl£ Sjl^aJl 4i£uta ^ <jiajVt ^j-a 4 2°!, Vi a It * A4V It oiA 

jLli^t Ca 1£ui ^LuujLlt ^j-a Ci££4j La utj tM<A j^lSI ^jLL ^j-a ljA24j 

! J^aUS td jLuu 4&t 4-a^j ^j-a tJAj c A-u^aJI 4jplt ljIj JjiaLLaitj *LsjA-uaIt 

JaLua Jbjjt jA j-aVI )<lgJ AjilkiaJt 4-a^HSi 4 ^aU 2 Il ^jj j^jil JjlLuu LaJj£* 
AjwiajVt Sj-uuSit ^tjJ! LJj^j ^Jj La*a 4JjtgJt Sjt^aJt JjuL Aj^iajVt LjUhlaJt 

4Jj2j AuL^luiail 4 ojo-vt\ 3 4A ±aJ LiliS . IgJLa JL^Jt LIj^jj 

(I#« JUaJl :<-C>^' V* tAs -[3 : jjjSjI)] JLaJI lit j) 

[10 :jjU 0 
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( 22 ) c^p*JI — PJljuuJ 1 3 uljiUI v_sv3 v_ssjoJaJI jb^VU clc^-juucjjo 




<jfr w jUJ) JUlul <jfr ' ~»j w " un UK (2)1 i_uajd)j 

Ls (jKjVI <jJaL Sjl^ g’lijjla JjtVul) jA (iAj . JLaJ) 4K>^ 

. JLaJl jjxuu t jIajII (J4jj u^\ Sjg «Vu JK qa 1$j5 

• ([&* JUaJI jauuj) JjAj fj (jj^uw^I jajJIj) 4jjfl Jaj jjKJI Sjj— <jia 
(Cjj^ui jUJI Ijjj) Jj2j <U JLaJI Ijlj) :^Uj JjL jjjSHI Sjj— 

dJj 4^1 *1511 ojjxluiA (jaj J^a 




1 . Walker, J.C. History of the Earth (Jones and Bartlett, 1985) 

2. Butterfield, Moira. The Earth (Kingfisher, 1992). 

3. Bramwell, Martyn. The Simon and Schuster Young Reader's Book of 
Planet Earth (Simon and Schuster, 1992). 

4. Inside the Earth, www.usgs.gov 

5. http://www.nps.gov/history/history/online_books/hawaii-notes/vol4-2- 
7e.htm 
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(22) zjjzz . Jl — PJljuuJ 1 3 uljiUI v_svS v_svjoJLsdl jb*ic\U clc9_«ju9jo 


4UI j (jijiit ^ JUaJI JiJS 



cUL*3jJI cuJ\JI ,_5 J Ls2j3 jJ^Lj cQJI 1&jS LuJl> cuxJdc ^L*jl>9 6^zsld v_sv L Lcxj»9 

. . . . I jJjjMjO j+C JLaJ^JI J^LjuUuJ 
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( 22 ) zjjzz . Jl — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U clcc^jucjjo 



qa jj£ 1 -il *2 . (jhj£\ JLpJl J£uu jl>uul (jp* *Ul£ U^l^j 

Lj]34^b U^i* 2 ' tAJlJ^V S^.lui A^pj t (jl£ Aluu <jjjLa uflVI 

. dlij jj£j 5j$ **Vi4 ^ (j- 4 ' $ *ikL (jA (j^ajVI A&ilaj Laj t AiJajVl 

'L^tjJ! CaKuij (j^ajVI ^Ja-uJ A_pjliJ( Sj-uiSIt diA ljJjjj ^jjj^Lg J^Lkj 

j-aluua Jiuu .AxuajVt Sj^oAlt r b 2 ^ &^A ^AiLajVt S^£Jt Cf Jasu 

gjtiJl Apia LuAj UaLua Jiuu tgjUl l^uaau £-<a 1^ *\.sU^\ l&j . iJp 4 lilaj A£pj 

£b&' cil^al *UI] iaLiaH IjA £-la^ J£uij 

.^jJt U ^ 2 <^1 £*\jMjA\ (J A (Jl£L*l\ JJJ-aJJ .UjjJJJ 


til JjJ .JLaJI Jiuu Ail] jjjjuII AJUaII ^ a!£JI ^A (( a f^ 2 ^) A*&1£ ^jt Jpj UAj 
( jiajVt 4^1 LT^b) : < - f 2 ^*- 2 AJj-Sj A-iaIaJ) AfljjKti dAA j£jj ^Tpll (jLul) Jpj 

.[15 :<M»] (& amj o' 

i e *• *• e 

£±mM l ijKj t^jpj (j^ajVI <1^ ( ~ A ~ W ~ Aajj£J) A_sVi d^A ^Jua J a\a 

l^b Utiu* (jiajV b) : ( - 5 2 ^ JjAj c £ b 2 ^ ^ A^P» 4>jVi JLpJl 

.[7 :<j] £jj <J* <> *-Mj 


dJj Iaj UAjC' JpjJlj <^1*2 Cj. 1^ La liAj l^IL^p (j\ (jhj£\ 1 a (_f> A/^li 

A£p LU^ ^UUjJ^a (j^ji b) ^f 2 ^ Alj2 ^-jua (j^\ l HaII t^£pj AjS ^ju 
a JA jl u^jVI jj-LiiS j\ ij&j&l A^pJ) diA ^cJUj ^ (jl£j .AjjLj 

O^jVb) Jjis diH t JL^Jt JiuiUJ ^ *^b jj-^ 2 ! 

^jj lAjaj jj£jj L-flj^du ^ia-uu ASpJ AjJV) dJA .(^^bj UjaIIj UUjJ^a 

— 3 :^jlLuuVI] (CiLijj 1^ La CJUtj * CjIa (j^ajVI titj) * tA^aL2Jl 

[4 
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(22) c^psJI — PJljuuJ 1 3 uljiUI v_sv9 v_ssjoJLsdl jb«ic\iJ J-c*SJI clc 9 _«ju 9 jo 


lii (dj^ILuj gg? 5 ) AjJsjVI ^tjiVt &AA jIaj uaj-uu *LaUaH ^jj <jjj 

<jLJt dliS ^JJ <jJbjVt oLb ^ U uiuj UaLua tg^aju 

•(cr^bj <^!$) Jb^' O^b (4^ ^ ^b) C5^V' 



AaJJJ LJJjiajJ Ljluu JL^Jl <jt (jUjJt (JA <JJJj£ Csj-aIujI CjLuuIjJ JjU £.L&1 xJ1 

jl 

al^jL LjJUt L^jI <^1 <jibjVt J^tAj U *Ui]j ^JJ AoJajVt ^b^ ^hfra^l 

.UjS j-uuC' 4 jujI Jj£ (jT^H a^£t La tiAj 6(j^ajVt 
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(22) c^p%JI — PJljuuJ 1 3 uljiUI v_svS v_ssjoJLsdl jb*ic\U J-c*SJI clc9_«ju9jo 



JLpJt djpj c>ajSft jia-ui ^ ^ ^ :uj!>^' t^A C5^ J&b 

diA 4^4 ^Vn IaJj£- p . 1^ j\c> 4 -jj^uII SUa 4JjL (j^ajVI t\iTu*i ^jjl\ <j-uutjjJt 
lg,Laju dl^Vul 4 aIj]|j (j^ajVI ^la-uu *t)^t 4&t £a& Zj£l\ Jjju (j^ajVI 

l£j& ^LJJJ Ufl>uJ 4-^pJ) &4A .iC'luJl ^jSj dJiiJ l^-LkliJ U (jifljVt £jiuj (j^JUJ 

.[3 • jJj^lSt] JLpJt tj(j) :4^aUiH <*jj Cj(^) <j£ ^Jbu JjL tJLpJ) 

CJ)|3 ^1) 4&t Jj% .Af'LuJl i!j]j *Lab&Ii ^jj Jj-lVt liA ^jjJt-4 JaUj 

*La1£ j^uuj .[2~1 (LgJU&l c>ajSft 

AiHi2 ^ixil 4jLu& La |1 a SLl2j 4(j^ajVt SjjpjA *LL£j s-Llui) ^Jj 

• u^jVt o^b C5^ ^3C> 4 cPl LaA£ Lpjjjj jIjjj tgJSjj CiULJa 

SjSH ji>4 ^-Sj J^aj t-l^Aj 1$ vVi ^ULJaJl Liil ^ 4-ubjVt SjJaAlli 
.3 Jj4& ljI^aj SjJuSit IfiLj Jjjj ^21) StjjiLs ^auj Laj A-uiajVi 

Laa l^sUajjlj JtpJt ^uu ^J'i l^uaau ^a l^Ajilo^lj j* ) ji V ) ASj^ (j£lj 
ASjSVl (jjj •(jZaJi I fjl\ ujb^' SJtS'tj Ujt^iAt ^LuiajVi Sj-uJUl Vjnl ^JJ 
t|jlLi 4 j1.1i ^ U^jVt (j^ cr^ O^jVt C5^ <^1 43 j151I AjaAaJI 

HSL^1\ JjljJI Lj 13 JLpJl J-uj^Luj Ljluu^ cS^SluiA jj£j jlgjj JjAJ CLl£ 

.4-LuSjVl SjSJl jl^iluil LaA c£p-uoll ufcUJt ^ Lj]^iA 

S^L-aII A^A\ ^ jb^yt 

^Iujj A-iI^ 4^1 ^iL^-Al) L-upJt rij,W (jh JUiUj ^UHL LiAJ 42j2Vl d4A 

l^j\c> l^j jUi Jiifl Jaaj cLxp jijVt 4&t Jli UI) : JjL 

(j\ (^4Aj) ^LliC' 4iit ^JjS C5 JLA jliitj .[(^IajUJI dtjj] ^LJjSluuli 

Jl£jj ^LaJ) ^Jau4 jAkj 4 „tK jISjj Jjaj 
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(22) cpJI — PJljuuJ 1 3 uljiUI v_s^9 v_svjoJLszJ I jb«ic\iJ J-l>5JI clc 9 _«ju 9 jo 


(jA t jfllU jilaj Aj - uajVi Sj-jliili tAAjA^t dA& ^xixJl QjjI 

. AjJ_UJ( LjUjlS) L-flVT jJjj Sjg rfdVuti 


<ja Liibjj t AtASiW JjUaL AausjVI Sj^uAlt ^211 AiJait s-UAjlII 

AAjk Ajj(^ lj^jUj A_i a]jj 2 JaLuaJlj A^IaSI! Ajik Sjg 

&4A JU^il Jjajj . uiLajIuj I^jIS jAjjj AkajVt S^uiAl) ^(3^1 dj^j 

AUj UUalijj )j]^21uj1 jaSI 1^ W^j A-uiajV) 5>uia]1 uj!>^ ^ ^ 4* JJ^ ^ 

AaJU (j^ualj ^olaxJt ) JA ja ljJ^jaj IaAj . Ujjaa Jja 

.^jaI) (J^jVI *Uk Ak 2 jA^2j La j^V A AjI L a iSj wti la UiS JS la*Uj AAAk 



laUUxuOaM dk AAk 4ji]( (jAj cJptkJI dJ^A Jj^jit jk! 4jjil <ja3 

AaKj tlgjiU $.±1 (j^ajVI AiU ujL^jJ AaIS Jjj| ^A ^4 jaj^ AaISS ?Aaa 1*JI 
. JUaJt fj-u 2 Jsju (j^ajVI AJU ljLsjJ l-uajVI AaKJI <jA (CjjAluali) 

tAJ^ujj ^k j& ^bu 4&t £)\ ^U (jUj-ij JaJj jA ^hW'I tk (Jjl*1 t 
4&t UUjl US AAjli A2 Ja AaIS JS UiL k ^iu4j Auk 4&t ^JkVt Jj-uujil (jlj 

. jUaAj Vj SjLJ A_2j 


£4^1 


1 . http://www.physicalgeography.net/fundamentals/1 Ok.html 

2. http://www.seed.slb.com/en/scictr/watch/living_planet/mountai 
ns.htm 

3. Underneath the mountains www.geology.wisc.edu 

4. http://maps.unomaha.edu/Maher/ESSIectures/ESSIabs/isosta 
sylab/isostasy.html 
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(22) c^pfcJI — ^UljujJ 1 3 uljiUI v_svS v_ssjcxlaJI jb*ic\U J-c*SJI cLC 9 _«ju 9 jo 


5. Tectonic Plates, National Science Digital Library. 

6. Inside the Earth, www.usgs.gov 

7. Structure of the Earth, www.nasa.gov 
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(22) zjjzz . Jl — PJljuuJ 1 3 uljiUI v_svS v_svjoJLsdl jb*ic\U clc9_«ju9jo 


JUaJI a\j» 



O I^J\J I 0 JlQ> OcL> <jjI ^jjO 


JLoJI 0I9JI 9^3 \JI Jlodl /die v_$s 3 jIj-juu^JI jl>I Ls2jo JjoLjJ 

I obi <jjo cul L^jl t oJ^Ljuju 0-^9 
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(22) zjjz Jl — PJljuuJ 1 3 CiljiUI v_sv 3 v_svjoJLsdl jb*ic\U clc9_«ju9jo 



AjA^I JUJI 


JUaJI Alij AJb ^JLaJJl jjiUVu'l ^jLuJVI uLuuSt LaAj& 

JjLUAit dAA 5-uu(jJ Aju La :AjiaJ) q-4 a an ,>>t\ Jj£jjj A^aLaI! 

(1000) jjjjjj Jja Lu3j 1 *LaJ) ^ (j-ajij (j±A*A\ J-iaJt (j\ (jiil S.uVu't 

^Jauu lA^j j^La (4000) <ja J^V Ajaj AJ <jt A^J jslA ( ^Jouu jja 

.[7 :Ls«] (bUjt JLaJtj) ^Uj M Ja^j. *U]| 

ja jaj ^Aj S AaL^ Ifl y JL^Jt L^Hj) • JL^Jt JjJL IaAjCj 

dAA .[88 iJaUI] (uj^*-^ Laj Aj] J£ (jAj) (Jll\ 4&1 J-ha c-jK^ill 

A^pbj jj;LSt\ SAa^jaII JUdJt & AjA-aI^JI JL^Jl , „J Lu&jI ^ Iajj AjVI 

.^lijSfL I^aLa* o^aj o^lj (J4*ib 4-^Jj V A^>=V 

AajIaH ljL^)ja]1j ;**• Ljl) l-llujj jaj SAaI^ JL^]( dAA lluaj AlljJ 

jaIuua Jiuu ljjAj JLaJ) dAA (j! )Aa. L-uajdlj AjIajA Jjjj£ c-uuuj 

^jJ L aJalt L-daill (jA AaSja dtjA^ jj-uij AjA& oLa .^Jj Jjajjj 

l-lusj t £jjUj jyfl n IaAju dLa^ dAA l-u^j dliAb 

Jjjljj ^jjxJI J£uul Ajl^jj ^Ljitj jjlajuA] i jujj jIajII <ja j%/n i jIajII 

. AjAa. ( ja jJsaH 
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( 22 ) c^p%JI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI cLCc^jucjjo 



JLaJlj Lu-ll) JLa o' j£jj 

UijJ Uj±^ ^JUjJ djLu 4&t O^J JJLuU V Uiilj 

• eft 

^^\4 ^Usj 

Jjjis cr ijj^])j ^LoJuit o^i' cPl ^jjiit [ a \ 

ij& Jju ljjJj ^ S.b.la. JU^ Jiuujij diUfe J Jiuu jUa^Vtj ^iiiit 

jl^j^ftj cr^£U okb ^ ^Uj 4&t 4 jJ& dU^I Jjajjj 

. J^y 4 j JjjSJ ^Uaj . S^aIuia SjjJ ti&fcj 
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( 22 ) c^psJI — PJljuuJ 1 3 CiljiUI v_sv3 v_svjoJLsdl jb*ic\U J-c*SJI cLCc^jucjjo 


(jA JJnt u' j* AjjS lgA£ Cj±^j a Qjo^W 

b\yk £Ca£j AJj^t UVV\a kjj ^ (j^ajVI jjjUj A£La 2 A La ^IaxaII 

.[21 : j-^ji t] (ljUIVI ^jV c^il dij ^ <jt Ulk^ AW^j 

ljj^Iuu! IaI IaV^ jaVI AjhiL^ IgJ AaIa V '$ *JVi ^III JLaJI a 

UJ)jli) :^Jbu JjSj cA_LuajVi Sj£i) sLaI! A a%J^ ljUI)^ jjjju tgJV ISU^Jt 

JLaJl ai& <jj [22 * jAjjlau AJ ^ Iaj d jA^U^li A La *LauJ1 ^ja 

\Ajuja1\ Lj(^L4jL£il (JJJ^LaI AjuaLui ljI^Luja , j^uujj 5 .La^LaS I 


ab^b JV^' 


u' > ^) rl^LSAS ^ dU^t jjAj £b^ 6 ^ J^j jP jM Jj* C 5*- 4 J ^ 3 
(jiaAj Jlak JLaJt <jaj l&llk a ljIjaj Aj UabjA A La s-LauJI /ja JjjI Aftt 

AJtjJt t AIaLa ^buVIj Ujtjiitj (JjjU ]1 /JAJ * J>uj C-UjI^J t^Jtj L o\~^ A J^J 

.[28-27: jials] (jj^ JAJ^ ^ uj frLakJI dJU^ <ja ^ IajJ Aili^ 

C5^ u'j^l -laJ t^jljJVt Aiilk^ w k« j°> ^IaII Jo Jjj ^Jbu 4&li 

S-Li, t flj<$ ^.Ia <JA LJJ-UlJ IgJUA^J LjUijA^tj A^t JLaJI ^l& 

.^Jbu A&t SjjS l^jj ?gjjji( )±k 

(jjl Q±i Jajj <jV .A-mJt U^J frLalt (jAJ Ai>l^ Jjaj <jaJ 

La o^j t UU^l A-axLj AJjJj AJiui ^ ^IaI) (j\ J-a j . ^IaII <jjjj JLi^]) 

^IaI) JitAJ AajLlAiIII LjUSjaI) (JA 4 illj JJ^J ^^IaI A-LuUJ L-u(jJu (JA A_ji JaJj 

. AaS j-uaUxil A-uaj ui^U^t laauuj ^Ja-uu cC^V AjuL ^ja 4 
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(22) Jl — QJljuuJI^ uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ J-l>5JI clc9_«ju9jo 



Jl* *U£b (jtjiU 1 ^ cAJaLuoII JUaJt (ja AJw^iuol Sjj^ 

ob^' i*ij.v\9 t JLaJt ls * OiiMI aj^j Oj 6 j*^Vtj A^uuVt 
j2j tLlill JUa £fi> 4jA] <j£j ^aJ <jV cjb&l jXua Ag-uu] 

tia££ 4ia JUai (j& l \< w ^ 4 j£ Ua^jJ ^luuj A-jifc' 4&I ^-lua ,U%4 ljLJIj (jb^il (j\S 

djLu JbaJt Jlli jA (jb^2i Jjia u' cr^ b^ jA JUaJt U^ 6^J 

!<^Ujj 

Lu&jI v allkj (Jj^1\ L-i^liit uia£p ijf^ *b^iA]| 4 -luu <jt LjfcU^Vt tAfc ujjw-uj 

A^J A^jViUjj A \CVUt\ ^jJLSI jjjj lAAj. (jiajVi ^Ja-u a j^V <jl£a j - 4 

. ^ AjLulLq jj£ ^jijj jUxat Jiui Jjjj v £Alt t\j*l\ j) w jLajSII Jjl^llb 
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(22) zjz Jl — PJljuJI 9 uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c*SJI clcc)_*ju5)jo 


JUsJl AjjJI oj] ufcUil life <j] c^JUil J^alio 

Uub <&) uU£ 4 afofe »4A . l£jd 4 _lsJI ujUjUSI <jjlj jJoa)) lift Jla$j 

• tjj^juu L& ^buj ^ ''!•>• ■■ • t4jjjUa ^Ixll J f yu 




The Earth, www.enchantedlearning.com 
Butterfield, Moira. The Earth (Kingfisher, 1992). 

Walker, J.C. History of the Earth (Jones and Bartlett, 1985). 
Ice Continent on the Move, www.nasa.gov, March 22, 2002. 
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(22) zjz Jl — PJljujJ I 9 CiljiUI v_sv 9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 






Losjo jjuSJ\ dJL& Jjj /J3 t\b9^ cloJLsdl V-50JI9 ljuiigj >iS\il >^9^1 Jol 9^ :> 3 -JI 
gj0 ^Uclu J»^9 So^UdJI 6 ±& ul^ijJI J9LJ *JL*i9 jClJLjo^JI O^LtJI OJl& oJL^j 

. . . .^<JjUJL>JI /xJLsdl 
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( 22 ) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c*SJI clc 9 _«ju 9 jo 



Jjj AJ^, Ajic* rJJLa (jjjUi) A^l JjS 2000 ^ (j& JjJt lJl^\j^ (j^\ 

ljLu^j JjJ) Jjj AjJ£j AjLa \& Cllluj 1981 ^ ^ij !^UjJ) A-i^ 

rJJLa Jjj A^ jj£)j . jV jj ojjLj 100 jj^I SjIua S.wlati LjUVjit ^ Sjj-ii 

/Ut^ 750 ujaj 1970 ^ (jAjol& AjVj ^ cJti 

tJjjil Jiuu J^p AJbuil AjlIIj Ljblaxit J^Lk QA SjAllait diA jJhu ^\Vij 
jLull A£g-uu Ig^d J-uaj ^Ij cAjJSjJ) uL^tjJiit *Uj) ^jj JjJt J£uu <jV 
s-takit ^jLj .j^i jt A^luJl (jk 1p-a jlai 160 A-ajlSI AaILI 

A^pUla^Vl jUSVt tilliij 6 f Ci^J AjLuiVL J-43U ( v 5 l]) LjJJjjp) ^jiJLwuL 

.5 JauJt JjAUall diA A-ujIj^ 


(Jdu^uull LJJj^-ui Jla ^ flj'v a\\ A^j j£]| jAlpail JjA LajJi jjiflLuuVt j5J 

^jj jAtjlait d 1ft) l£j£ (jj uai n LjlJjJua <jduUil <jl£3 tJpIt ijAtlaj JCptj JjjJtj 
^21) tuasdl jA JjjJtj ^aj£j ljj- 4 jt A^JVi uiJaP ^Ju wA_^JVl 

(j\ ^$2j V <_pJt jjiflLuuVt (>« jj£j ‘SO^ C5^ ^4^ 1^ a.vVLaj 

jjLLuuVI cJli j^1\ iilij t^^Lait Jjlyill (jjSIt ^ oL 22 ' Jji ^ 

JAj c IgJS' JjSj LLaj S^Allait &AA <jlpit uL£ <j£ij .j-uult ljIJ&la ^Loj 

Aji^ 4&1 ^iufl ,U\4 ljLJL 0 L* 2 ' u' OJ s^\a\\ (jt&u AjC-L La 


LaAiC' (jt A^j-uuit L_u£Jt Lai ^4kil ^j] 

AilSj LjU£Jt iJl 11 (jk Jajj c I^j jjL jjLLuuVI Li JaL d A-jjji SjAlla (j& 

Jaj ?(jiL^ait jjiuait (jj2i) Aiu&j SLta jT^ii jjL Ja :J|>uiitj .>-axit dij 

jjJuilj JJL {jJujL qo ! ol^ 2 ' (jl (j-a ^jjil Jaxj Aj ^jUj La 




j^g> Ji p l-UjjLjj Laj 
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(22) — cUljuJI 9 uljiiJI v_sv9 v_svjcxlaJI jb«iC\iJ J-l>5JI cLC9_«ju9jo 


jjJt Jja uj^]i *uk* <ijSj u Vji jiiaji 

AjaJUJI ^SIjaJI ^fel QA ljU jJjlaII Jajj L-ij-uu \j tJjji) Aj^ jjJaji 5 JijLAl) AjjLjjaH 
JjA (jL^ C5^ ^ L-fl J*Ji dJj JJU J . JU*a 5| life ^ 

?oL^b jt <-fol2il c^t A^jj Jfe :J*Iuojj JaUjj tJjdl Jiuij 

A-laIxJI JpULaJI Cj±^V ILUsa AjLajJt S^feUaJI dife Jja <jl>iLll *u> lib 
^kil (jA Ia£a J^hj ^jLs jl JjVuaj AJV 4 ^JUj 4&I ljU£ oPI AjnSjll 

. j^xil d]j Cif J Aaj^^ A-laIC' diaJLj 



105 


(22) c_p%JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c*SJI clc9_«ju9jo 


A-ulj^Jl Ljjjbjit \±fl iJjJt JiuL H Aj^uUaJ) A-^iJt J£uJt tiA <j£p 
o) ,C^\J1a 5J& jijp £jj Jii ^ L5 ja I jtuVij 

.Aj-al£^t Jiuul UfiiUj L-ij- UJ diA JA A^J)4%4 

U±^j jl t^kil ljLLjla j-4 ( jiL Vj jA U±^j jjj Ul 

J4&I ±£* (JA ljU^ jA (jt tAA <jt£ 6(jX)SHj it (JJJ i-fcHkl 

AjL JAilyul jjijj <jt U ja \ LaAj& ^Jbu 4 &t ljU£ , Jf i IaJsIj a AaJ La tiAj 

jij Ol3^t >^t) ‘U-O- 4 J^j J£ Ukl^A (jl\ju JjSj t«&) ljU£ 

• [82 : ^luiiSt] (ljjj£ Ak 4&t l>a 

A-Ldlxil CiA^l UaA JjjJ) JiuU 


ljL* 3 .^k'Vt dibits Aijil^l ^jkJj (JJ^J A-jjIj^J) ljIjLuK |4jj AjI^I ^ 

cA^LuJ) |p-A jL£ 45 Lk*uuj Aj£j-uu UjIjA IjUj l g L£uu L-iiSalj S^JLuall Jj-ill 

Actual) jjj-A jL£ 88 Ax^uuj UjIjA L-iliaj^ AJxujjIaII JjjJ( ljU^ LaI 

A^LuJl \J1a j\j& 160 Ajf^uu UjIjA 1;Uj L-iiSajj Sjjj£J( Jjji) ljU^ cLujij 

( jkjui) l^uaju Jjji ^jkJ) dJj 4 ju tuUUitj ^aViUj ^jJLSt aiA IJjj 

l(Jj^l\ LjfcUJ) (jk Cj\j±a jL£ 6*1x1 S±aj ^jll) AJUit AjAj La AJ^ula 

uijui 3 JjL *La Sjjka Ujk^ J$j tjiuuib jkoi) Lj(^a5 t-Lij ua>uu dJA 



TT 


SJaIj jk-A Sjk^ J£uui ^aViI 
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(22) zjz Jl — PJljuJI 9 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ J-l>5JI clc9_«ju9jo 



JIaj yjUtj i jJa&Lxll iaaJt) jh^W Ja^ Ji^^U *LuiJI a 

Laj] *UsJd! Jiluut J£ulL V -Sj^t <jt . JjJt Jiuu JaaJl tJA t ji-ua 

tPJl CiljUj Jlaj *)>A^I jflajj U^l ^ 

L-lKl ill) (jjjiil &IajL lja I 
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(22) ZjZ Jl — QjljuuJI^ uljjUl V_sv9 v_svjcxlall jt>lC\U J-L>SJI CLC 9 _«jU 9 jO 




LjljUUt Jxfij Jjji oi& ^£|p Ai^4 !4 jj Jju 

(4^4JlSI (j- 4 * t)^,* j 1 J£uuj Jjj]( <jV w Jjjil J^uai Ajjjj^ia Ai^l aikj 

! JL^Jt£ AjJ&JA <jj£j <jt L-L^J tiUHj 

ijiual\ <jjJ AJiiK u Sjt^lt A^jJ <jj£j La±& JjjJt J£uu 1 -Ijj (jVlj 
JjJLj . S^l\ Aja J£uuj .U^ul SJjjJt *U]( £j\jJa$ 

^Ij^jj 4 1 0-5 Uaj W**m (Jjiluuj S^tjJt JjJt Aja <j] : £.LalxJt 

j£j MS^tj Jjj AIa (Jjiuui ^111 *Ia]) Ljj^JaS ^j- 4 u^v^Ait ljLia! 

.|p-a jL£ 180 Ac*j-uij ^ajVb ^aL^usjj cjjl^Vu^i 15 A_i^ jJa2 UUa) 

.1^14 jL£ 18 (j-S) AJl^ ljI^Ujj) Jjji) Jiuuj 


108 


( 22 ) zjz Jl — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c*SJI clc 9 _«ju 9 jo 




1 a nj qa jLa!) <jt Ja^iUj ; Jiuu 4-fljjL Jaaj ^-ujj 

JjLUa qa £jiuj | * l^ua^it Aila!*!! ) *Lluu S J Ja»a 4,§ia*v4 ^ja-us J£uuj JjjII 

.5j*1^a 

SjA\ (Jjskj jSj SjjL^I gJilt ljIjJ Jja jl ^IaII Jja JjjJ) J£ulL 

jUUt Ifityi ijJual] Ljj^ui^JI ji &1\jl1\ *LpVtj jUiil (j^u 4j^)j 

jj£( vilL^j JjlaVt ^aJlSI (jt e-UAxit i£jjj .^jjiit (jjj jaJt ^ 

Ajjil) ujjjbjilj .SJjjjII SJjXui LlaJt j^l\ Ljlfl-Ja] I^JLuua^La i—lujoj Jj-ill J£uu 
AjwiajVt L-ilxIltj 4 Ja^j t J£uij (JJaUI AjjiSxa qa 

qa £\ji) Jiuu uiuj La {jJfe lj(jLuI 1 d iAj Jjjit ljL^ Oili tij Luaj^a^ 

! ! ! ^IaIaJI JjJL US 4jaI£j]| ^jUJt 
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( 22 ) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c*SJI clc 9 _«ju 9 jo 


J^JU ljL^ Cjj\£ LjS AVu'l jLlUI Ui£ 

Aja jJa&j LaJjs* dlSiS .Jalui-Lui jJJI (jlfl jJJI ljU^ J.4A <j£ jLuit 

uUj SjJjlla ljULL Jiui ljULJI hJ& Ja^iU <jjjLaj ^J] 

j£j .AiK j^jj A_L^j- 4 J£ J^l>4 J£uuj JjjI) A^ <jt ^jju (jAj 4 <luajit 
S J-la-4 ( j-a Ja&2 JajLuu ^jA\ \ a\\\ A-aJU( qa Jjjj jJo^I ^jt *LaixJt Ja^V 

. Jjj AaJlII (JA 



Jjj l aa wCjli-a. Jjaj Ja^^Uj ijjJuaj ^jl\ A-4 j^-aLa Jjj ljU^ Jiuii) I Jit ^ j^Jaj 
s jjxid jjji) oi)j^ (J^ (j^ <jt 

.AiLla Jluili SjjJ J£ ^Sj Ljtjlpit c j uaij 

JjJt J1AL <jt Vj Ajjjj-u 2 Jiuu ^jfuuj d buL 

uj jia j£ .i^i&uuijij (jh jsJtj aj-ui jiuu jjjit .i^jjjj 

J^b c-jjjji SjJL-fl oj£j jl ^Sj LgJj-uaj JjS JjJt Aja ujjJj <j( 

“40 u-^) AaJlSI ^ J^ulLaSI JjJt ^,fe.t,4 <jt ^uj jSj . AaJlJI ^ 

\(jtaJ$\ (jl j Ai^uaj JjS ujjii (% 70 
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(22) zjz Jl — PJljuJI 9 uljiUI v_svS v_svjcxlaJI jb*ic\U J-c*SJI clc9_«ju9jo 


a j^ 121 V 4$ Viati ljIjLuH o' t^tj 

<LL ^jj Lit A^tSjit fjjiit o^ ^4jJ^ Lu^si i^jj Jj tjjJt Jjiuu 

IJjjjJt 4-Luullai( 4JjJ) jiiJ ^Jjj Luj 4 jjiuujjjjji) 



.Jjj^Jt Cjj±x] Aj^uuIIa^ 41uli 0 -4 *b^bJl Jiuu oj 

J£uu] L-ijjIait o^ JjA'j 4 jA' 0^ 4JLjj tillUA o^j 

. JjjA' Qj-^ Aj^uuLL^I Igbt j 

45 ^'j Jj-J) Jiuu S^fclia Jja A-mLiIl ^L-aAxJt JpULaJI U^jju LaJju j O^f'j 

IjL 4 4 liA CjliLuu^V' ^ UjlaIujI o' ‘<-0*^' *'- 4 ^' (J^' J^ 4 

Vt^jluaj 4 ij£j S^Uail o ( . Jbu 4&t ljU£ JjUj t gj^j ? Ol>^' _ 0^ 

Oi)21' 0 4 ^b- 4 ^ Jh 1 ^ 
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(22) — QJljuuJ I ^ uljiUI v_svS v_svjcxlaJI jb*ic\U J-c*SJI clc9_«ju9jo 



4&t A_sV \ a AA c 4 Ajteitt 4 jLiT (j-a 4jT AjjJt ( jC' £j\J&1\ CjA^j A&I 

iil .^4kil J-uAualt (j jxSljj tjl ajVIj 4£AJt ^Viaj UUjI; ^ill A-laIxJI 

O' ^fl ) 4j -[43 :j>Ut] (Uli^u 4&t Cj\ j3 ^t) :^U3 4JjL 4 jV' eta 

4^aJ£j tl^jjj uilllltj IfltjaVij ^jJlU LjtjLult £2 Aj IAjj AjJt Jiuu 4 j\aC> 

Jiuij i^SjA qa 4^ja Jjt (jk dt^j [a tAAj ."^SAjj (jj-uuj" 4ii]t ^v 5 * 3 (<^) 

•Jjj' 

(J-ls j-4^j c(^UIj l-aIjj ^ :^Jbu 4jjS dJj Aju 4-ulilt ^jIj 

Sjj^VI AA^aJ) J1\a ^ .JLAAjib IAjj LaAj& IaUjIj d AAj cl-lLuaH 

e /l^l4j A U ^ :^Jbu 4 Jj£ Ua^j dAAj 4_LAl£pt kl\ ^Aj ^jJl S t J£uul 
LaLaj GA^j La tAAj i"(jhxj J}j£ L^jJaxj *lxuiVt ( ^iH" <jAju 4jLilt ; «i "^Sj" 4 _a1£j 
J lf, dl^jb t^JLAAJJ ^J^Vt dIajLs 4-Ajtj^Jt Lj]jLull I^jl^Aj Cua 4_laI^H 
4-luu Sts^i oj£jj J&yi Lkijjt LaK J^Luajj 4-Jajjxit S A&liilt lj(a t l^Vt A-uiu 
^Alt 4 aISJI (joiij (LalSj) 4 -aK oL^' pA^iouj uij£ cr *-4 J^Ljj ."JjaJI" 

^ jjJI ^LalxJt l^ aA^IL *«j 

(jk til 1 a Aju 4jVI 4j£ UjjiJ La tAAj AJjjjj jIaaJI Jiuu IAjj 4^ Hit 4 -L^j-aH ^ij 

(jJjJ!) jAj Jjjiil jkall J ^ 4j (4-W4 6* £ji-» <jjJjJ' c£m 2) ^OjS 

. qa} Ojbc. 4 jV1 AjII CjjLuiI La |j/bj 4 _aJU) #■!)*, S 
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(22) zjz Jl — PJljuJI 9 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ J-l>SJI clc9_«ju9jo 



ja Cu£p it^Ldjluu 15 UpaS Jp 4 aa J£uii) 1 j^Jaj 

^jjj ! !4_iaJ( di& uiliuij Ljiiljj C\t 4 Vi SjJu-^it ^IaII Ljt^iaS ja j^hl\ lj(j-ui^ 
.^Jbu 4&t ja jj^Sjj ^ a<n A j 4jL^J (jjjtjS Jjpt (ja Aj^]j d4& Jiuu 4 j\a£ 

.^j j£Jt (jlpit (jk Ia J-4 4Ja]L 4-La Jflljli (pkl>4 Jji&j 

(jA tiiljj ,4\<aa Jiuu AjjISa) Ci^Ludl jIsaJ) £j\jda$ riW**n IaJju (j^ftj 

Jjjii ljU^i Jj<^t Sjjjp) JjXui *Ia1I (ja (JJJ>Ia p Lu^( 

S j.1a»a J^LUa (ja Jjp( JjJj lijjj Jxm jjj ^i£ 5 J^LUa jaaaj 

JA t£j£ JU^ (JA £,Ia it (JA £jjJUj) ixj AjVI Uj-Iaa l A (JAj ( Lu2j) 

»(# 

(jA "^t^t" ^aK (jjA^Vuaj *lAkJtj (JW) ^Vu*n (jTpl) (jt ia^U U& j 
Ljjiiin j a 13 .^jjit ajAj jjp) jiui (jt Ijjaj ^jjdt 
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(22) zjz Jl — QJlpjuuJ 1^ uljiUI v_svS v_svjoJaJI jb*ic\U J-c*SJI clcc)_*ju5)jo 


J*utluu {% UL& LusjI . A-laIxJI A aKIIj *Lj]^Ut A a\^\\ ^jaj -b-ljJ) 

•cW^t 


5J4a-a JjlaliA (jk Jj A^uii) Jjaa ^jk V JjaII <j] LuSjI £.L&1aJI JjiLj 

:^JUj JSj ^1 tiliiij c 4 -aJiJ) ^j- 4 J^LLa ^j- 4 Jjiij t l^j£ 

.JjJt <ja U-lui JW O' L$\ (^ (1)^) : J^ Jjjjj 

Aij-uaj JjS cjjJj J^ulLaJ) JjjJ) ^j- 4 1)^ La-laS <jt Ij^j s-La]*-!) ^j£Jj 
4j lIlluoI^) :^J1ju 4Jj2j (j\y&\ A, j& jj& La tiAj .^LaJlSI JaIj ljjJj LfeuuSj 

^Luu qa Jjalt IA£j ^JLu 4 mI (jij . ( itwy ^j- 4 u^ 4-Sj^ sj £.Luu /j-a 

Jjjil tiA ^Lu 4^1 cjiajVt J-uaj S.uVia ^5jj JjJt ljU^ <jl 

• 4^) <> <> u^ 

AiaUjjtj JjjJt gj-uajj4 jAj UjIj La* ^LokJt 4J& Uj^aj a^-a ^>^ut ^iL ^j£ij 
tiAj A ^aj A-lujIIaJ) I^jIj Jjalt Jiuul ^-lujUaJI AJ-ulli . J^JL 

4*1; AiJj lluj Jlfu) r^Jbu 4J jS ^k Aj^\ (JaOj 4J& Lui^ Lusj) 

! Ic-uydl J^utiuuit li& ££jUL 1( JjiUs ^jLusjVU 
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(22) Jl — PJljuJI 9 uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c*SJI clcc)_*ju5)jo 



^ll\ jjLubJt (jj AaJsIj \)A^ ljj^I S^u£ Jjj ljL^ 

. <j-a ljIIaj jISj Jj-ill lg-LU 


Aj^U ^j-aIxSI jb^Vt 

<jt Jj Ujjil Jiuu S>tkj AlabJl A_L4kJt ^ ojo-vtt L$As AAaIS AjVI (jVi l-u£I] 

l}y j AJ>ib ^a u jjjit (sj& bbj Akbj a 4 Jj p - - -mj . jj ajM 

Jlij ^.Llij £fi> Aij^ajj £A -• j Aj ilu*^k Jjj ^ 1 jd JLb /j -4 ^ 

.[43 ( jba fL Aijj lluu 


ljLJsjla j-4 JJjUaHit Sj-uiLl 4 djJj A-4jj£i( AjVI d^A J-alL <j] 

AjuSjti A-L&kJt Aaja's.W ( j^Uj Vj i-fcbkl V AJt LusjI djJjj g^uh'l ^kJl 

4 &t ^k-i J jj IajJ £j\Jbl\ (jt JaIaJ) < jaj!\ (jJJj 

J£j S-IAjlaS! S^fclialt d!a L ~ v W ~J (jt ^jkluij Vj jAiI ^i-iia V AjIj c 

. IaUjIj A-LakJt Aiilt 
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(22) Jl — PJljuJI9 uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c*SJI clcc)_*ju5)jo 


Jiuu ja A_sVi jU^} (jVtj 

Jj^ujjj C^LUl Sjluij :Uta*uu <jt jj “1 

dbJL L-i^uu]t 

.UJ^uall JA S Jju£ CAt 4 Vi Jiuui ^JdVl ^jl\ Sjluit : Ajjj lJJJj —2 
JjjS l^uaju J£uu ^J] SjLuij :\jA£j \ \* y'\ p — 3 


c> jk^t Cjt^aS <J£du SjLij <> l$j& ~4 


.AauxA 


^Jjil J ^uili^Jl j£uJ) SjLuij :Jjj l^_i£ Jld;« ^b^Luil ^ £) J- J “5 
Jjjil £azaj Jiuu <j£U ^Jj Lu^jI Sjluitj 4I4KS1 JUaJ) A-luoj duA c A_laI£^1 

.tgi£ ^ o^J 6* *1)^1 Lf* 


(j- 4 ^3^ Jj-^j SjLul] : ^Luu ^j- 4 0^ 4£j-uajj *Luy (jA 4 a — 6 

^j ^u^aj P&J 4j^l C > ubj^j (jl j 


life tjl^jVLi ujAJj JjJt fj^a jI£j ( j\ : jUajVli 4^4$ 4iJj 4 *uu .sli^ ~ 7 

. JjJt tgj£ JSLuij 4-LJj di& ^ JjjJt CjjJaJ SjLuij 


Jiuu ( jC' ^Uj 4&t CjJ^j 4 ajUc. <j] J£uu AjlluoH jJaUL^l a JA 
ljI^ui^ IjSjiluut s-IaIs-H jllj t^jLuijj 4 _a2 ^ ljLa1£j (Jjjib 

tiA (jjjji) ijtj^uiij wi^-jij jpu^it ^Jj iji^j a^jTiUjj ujjbJitj d^ii j a j^a\ 
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(22) Jl — PJljuuJI^ CiljiUI v_sv9 v_svjcxlaJI jb«ic\iJ J-l>5JI clc9_«ju9jo 


jmu ljLIU (jl>5il (2)1 jlj <t3sl ulj^ (jl^Sil (2)1 u^£’ J^2j (jjjlii^l a j& (jl 
jm jj & (2>a jIS ij: :^JUj 4jj2 Uaj cSjj!^ Cili^U^l <us U^ji 

. IJjjS li^U^l 4jfl ljJa»j3 


fc*Ml 


http://www.islandnet.com/~see/weather/elements/hailform.htm- 

http://www.mcwar.org/articles/hail.html- 

http://www.hailstop.qc.ca/en/technicaUibrary/hail_formation.html- 
http://www.msc-smc.ec.gc.ca/cd/brochures/thunder_e.cfm#3- 
http://www.srh.weather.gov/srh/jetstream/mesoscale/hail. htm#hail- 
http://science.nasa.gov/newhome/headlines/essd1 1jun99_1 .htm- 


. . (2)^IjlSI ljj 4 J) Xa^Jl yl UjftJ jMj 


117 


(22) — QJljuuJI^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


v_Sv9 9Ji> J«pe£UI /xjIjJI Jul£ ^jjuJlL^joJI 
1966 -XJI9J0 ^jjo ulj-oJI >09!^ 
.cUj_JSLi\Jl 3 cUj^^I qaJJI o^-Vr !9 

^sJbJI Jxxsdl 

jbtcMJ cujoJUJI q_L«^JI 9 JZ 1 C 3 v_svjoJLc 

.cu^juuJ^ uljJLlI v_sv9 v_saxlsdl 

JoLaJjuJI 

0L2J g-AJULU ^sobto &93 x> 9^3 www.kaheel7.com ^JLc JoLS Jij^u * 

.CjL>j3 cJUjo 1700 ^jjo 6 j3jJjuuoJI ^I9joJI JlC &L A93 uljJjJI qjoJdd 

v_Svjcx9jJI />ltuJI ^Ljuu^l Igjod^l 0^9 St 5 ^ qj-oJLsdl oL9LaJuu^\JI ^jjo JlC cujJ * 

.OljJjJI v_S\9 q^xjuJ yOsS^JU 

^lW\Jl 

. J-g^dl3 vuZiaJI <j»C I-XjJ2j v_ 5 vjoJLsJI I3 /xJLsdl v 9 ^juuL/ qiJI 63CJ1JI * 

.j-zisdl qid v^jljuj L u v_svjoJLc <w>9JLujIj 6j 3^JI ^Lp-bl * 

■ V^CjJl^JI ,JjjJI l-Xli> juuJJ ^Jj^joJLjuULoJ I jjJl J ^svjoJLsJI cjL^jI JL^ul * 

6 j9_aJulJuoJ I Jlox\JI 

qjLJuaJl3 uIjjbJI v_$v 9 j L*lC ,v) I Qju&S J3LJU l_0>S2-yOJ> LuJ ^3 J LaS (Jj^juUU 0 J> (JjJO cj j_LZ> 

.2006 CLJ3JJI v_5y^ 6jJL>- /xj^^SUI uljiiJI v_sv9 qs^jLjjj /xi^l oL^I^^jujIiL^jos^I 0^9 

t-S^I oUoLuUU 

.Cju 9 £UI v_sv 9 v.sy^sdl 0 ^ 9 ^! 6jJb> ^jJLc "^svjcxJLsJI jbtc\U £ 93 x 5 " 

.CUJ^I J3JJI ,>0 s ^-9 0ICUUJI3 ^uol>JI CH 0 ^ 


kaheel7@gmail.com: J-oojVI i_s^ J^I^JU 
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(22) — QJljuuJ 1 5 uljiUI «^9 v_svjcxlaJI jb*ic\U CLC9JUU9JO 



fc&jA Sjlij 4_nN ati ‘ CiVIaaJI Cilia £>Ua>U 

ljUl3 ^.<.iiL ^1x 4 jla^yi 

www.kaheel7.com 
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(22) — QjljuuJ I ^ uljjUl V_sv9 v_svjcxlall jt>lC\U J-L>SJI CLC9 _«jU9jO 


